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THURSDAY, JUNE 10, 1015. 


SCHOOL SCIENCE. 

Elements of General Science. By Dr. O. W. 
Caldwell and W. L. Ejikenberry. Pp. xiv+ 
308. (London: Ginn and Co., n.d.) Price 
4s. 6d. 

N every school in this country there is found a 

small percentage of boys or girls who have 

a decided bent towards experiment of a thoughtful 
character coupled with a thirst for knowledge of 
natural phenomena. The science master who 
knows his business will speedily recognise such 
a boy and apply the appropriate treatment, which 
usually consists in the suggestion of extra prob- 
lems to be worked out in the laboratory, and of 
extra reading, selected to fit the need of the 
moment and create further needs for future satis- 
faction. Guided, but not overhelped, these boys 
will soon be fit for enlistment as recruits to the 
army of scientific investigators. When framing 
the syllabus of the general science course of the 
school, there is no need to provide for the training 
of specialists. There is need, and very great need, 
to provide a course of ‘science work for the 
average boy and girl which will (1) be in touch 
with everyday experience, (2) deal with matters 
of wide interest and importance, (3) give some 
appreciation of what scientific experiment means 
and of’ what scientific synthesis is capable. At 
the end of the course, if the pupil wishes to know 
more and has acquired some power of satisfying 
that wish by his own efforts, if his attitude to- 
wards the opinions and labours of specialists is 
one of rational respect, the work may be pro- 
nounced a success. : 

The authors of the school-book under review 
have clearly had in mind the needs (1) and (2) 
stated above, as they have throughout dealt with 
live topics of major importance. The contents 
table of the book shows a richness in the quantity 
and quality of the topics—beginning with air and 
the barometer, and concluding with heredity and 
environment—which makes the ordinary syllabus 
of an English school appear poverty-stricken by 
comparison. Unfortunately, the third requisite 
for a satisfactory school course is not fulfilled— 
there is nothing in this book which teaches the 
meaning of experiment, and consequently little 
hope that it will educe an appreciation of scientific 
method. The material accomplishments of applied 
science will not fail to be acknowledged; but of 
the human interest of investigation (apart from 
its results) and of the beauty of a universe lawful 
to its core, there is no revelation in these pages. 

Prof. C. H. Judd, of the University of 
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Chicago, in an “Introduction” to the book, 
speaks of the “inhibition of science” in school 
organisation. Have we not in England also ex- 
perienced some disappointment with the results of 
school science? A comparison of American and 
English methods suggests that their merits and 
defects are complementary, that while America 
still hustles her pupils through a pemmican meal 
of dogmatic: information, England keeps hers 
practising the goose-step of “determining the 
density of the given solid.” In neither country 
is there sufficient real experimenting, and proper 
| correlation with mathematics, geography, work- 
| shop practice, and art too often to seek 
English teachers might gain by pondering the 
valuable content of the lessons in this book; while 
| we venture to hope that more regard for heuristic 
| principles, even at some sacrifice of information- 
getting, may help to remove “the inhibition of 
science” of which Prof. Judd complains. 
G. 
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PRACTICAL PLANT PHYSIOLOGY. 
Ernahrungsphysiologisches Praktikum der héheren 
Pflanzen. By Prof. V. Grafe. Pp. x+494. 

(Berlin: P. Parey, 1914.) Price 17 marks. 
HE books dealing with the practical side of 
advanced plant physiology are so few in 
| number that any addition to them is very wel- 
| come. As the title indicates, Prof. Grafe’s work 
| deals only with the metabolic side of plant physio- 
| logy, the phenomena included under the term 
irritability being excluded from the scope of the 
work. The book differs from all previous works 
on practical plant physiology in its size—it is a 
quarto volume of nearly five hundred pages—and 
also in its purpose, since it is designed mainly 
as a help in research work, rather than for teach- 
ing purposes as are the well-known works of 

Darwin and Acton, Detmer, and Ganong. 

The author is well known for his chemical work 
in plant physiology, so, as we should expect, the 
biochemical aspect of the subject is the one that 
is most elaborated. He states in his preface that 
the book has arisen in response to the need for a 
guide in his own chemico-physiological practical 
work, and that it is meant to stand midway 
between such practical books as those already 
mentioned and Abderhalden’s “Handbuch der 
Biochemischen Arbeitsmethoden.” The work, 
however, is more than a mere practical book, for 
under many of the sections we find, besides a 
description of the methods to be used, also a 
statement of the results obtained by such 
methods. 

The book deals first with the swelling of the 








‘ seed and the effect of external conditions on ger- 
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mination and on the growth of seedlings, includ- 
ing the methods of water culture. Then we have 
a section on ash-analysis and on carbon dioxide 
assimilation, which includes the qualitative and 
quantitative determination of the products of 
photosynthesis; a section on fats, oils, and waxes, 
on nitrogen-assimilation, on enzymes, tannins, 
glucosides, caoutchouc, etc. 


on respiration. Finally, we have a number of 
sections of a miscellaneous nature, such as the 
sterile culture of the higher plants, the determina- 
tion of the surface tension, permeability, and 
osmotic pressure of plant cells, the use of ether, 
hot water, and other means for producing preco- 
cious sprouting, the measurement of growth, 

“bleeding,” and transpiration. Finally, tables 

are given showing the colour changes of various 

indicators for the determination of the hydrogen- 
ion concentration of cell-saps by means of 

Friedenthal’s method. 

In a work of this size there are, of course, many 
points at which one might cavil, and in particular 
English and American work should have received 
fuller recognition. There is, however, no doubt 
that Prof. Grafe has laid all plant physiologists 
under a heavy debt of gratitude by the produc- 
tion of so useful a book of reference. 

V. H. B. 
MATHEMATICAL PRINCIPLES AND 
PRACTICE. 

(1) Longman’s Modern Mathematical Series. 
Exercises in Algebra (including Trigonometry). 
By Dr. T. P. Nunn. Parti. Pp. x+421. Price 
4s. Part ii. Pp. xi+551. Price 6s. 6d. The 
Teaching of Algebra (including Trigonometry). 
By Dr. T. P. Nunn. Pp. xiv+616. Price 
7s. 6d. (London: Longmans, Green and Co., 
1914.) 

(2) Workshop Arithmetic. By F. Castle. Pp. 
vili+ 173. (London: Macmillan and Co., Ltd., 
1915.) Price 1s. 6d. 

(3) Plane Trigonometry. 
law. Pp. xviii+293. 


By Prof. H. S. Cars- 

Price 4s. 6d. Solutions 
of the Questions in Plane Trigonometry. By 
Prof. H. S. Carslaw. Pp. 179. Price 6s. 6d. 
net. (London: Macmillan and Co., Ltd., 1915.) 

(4) Numericai Trigonometry. By N. J. Chignell. 
Pp. xii+126. (Oxford: Clarendon Press, 
1914.) Price 2s. 6d. 

(5) Longman’s Modern Mathematical Series. Ex- 
ercises in Arithmetic and Mensuration. By P. 
Abbott. Pp. ix+524. With Answers. (London: 
Longmans, Green and Co., 1913.) Price 4s. 6d. 

(1) ROF. NUNN’S three volumes form a 

unique treatise on the study of algebra. 

Beginning from the first notions in the subject 
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There are also sec- | 
tions on a “‘complete” analysis of a plant, and | 





he separates the educational grain from the edu- 
cational chaff, and gives us the grain. So much 
is found fit for discarding as chaff that the author 
finds space for treating trigonometry, Cartesian 
geometry, and the calculus, in addition to a dis- 
cussion of such recent work as that on the com- 
plete number-scale. 

Throughout the book Prof. Nunn’s knowledge 
of psychology is brought to bear to improve the 
order of treatment. In the customary treatment 
negative quantities are introduced early, and 
form a serious stumbling block. Prof. Nunn re- 
stricts the subject to “non-directed quantities ” 
for a considerable time. In consequence the pupil 
first meets negative quantities at a more mature 
age and with a mind more developed algebraic- 
ally, and is better fitted to grasp the new idea. 

The complete number-scale is introduced with 
the view of clearing up the doctrine of limits. The 
treatment is lucid and simple, and the student of 
this book will gain clear views on a matter on 
which even the best writers of books on the cal- 
culus have hitherto gone wrong. The book is 
one in a thousand, and all students who go 
beyond the non-specialist school course will gain 
enormously by its study. 

(2) Castle’s “ Workshop Arithmetic” is a book 
on which a boy would be glad to be brought up 
even if he is not destined to be an engineer or 
builder (for whom the book is specially designed). 
The questions come straight from the workshop 
and other everyday sources, and the human in- 
terest never fails. While the author’s language 
sometimes jars upon us, as when he says, “Com- 
pute the following operation, 471°99+2°363” (p. 
7), or “The objects are not the same dimension at 
different places” (p. 30), we yet fear that present- 
day usage justifies this use of operation, and the 
omission of a preposition before the same dimen- 
sion. ‘The largeness of the square ruling of some 
diagrams deserves a special word of praise for its 
clearness. 

(3) Prof. Carslaw’s “Trigonometry” passes 
over the early portions of the subject rapidly. It 
is suited to the strong digestion of the specialist 
schoolboy and to university students. It holds 
a midway position between the older style of book 
which includes all the attractive backwaters and 
exercises in manipulation, and the modern book 
which aims at putting a useful tool in the stu- 
dent’s hands and restricting proofs and explana- 
tions to bare necessities. The book includes all 
that has been customary, and improves on the 
older books by introducing numerical work at an 
early stage. It is well suited to the many teachers 
who desire the new but hesitate to break with the 
old. The solutions in the key show careful work, 
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and the type is excellent in both books—the text 
and the key. 

(4) Mr. Chignell’s book is planned on the wise 
modern method of beginning trigonometry with 
a numerical treatment of the ratios, and postpon- 
ing the addition theorem and other formulas until 
the student has thoroughly grasped the meaning 
of the ratios. 
angle is effected by dividing it into two right- 
angled triangles, a simple method which is in 
every way sufficient for non-specialists; the half- 
angle formulas were invented for astronomical 
use, and may very well be left to astronomers and 
other specialists. 
ample for all purposes, and the wise schoolmaster 
will use only a minimum number of the introduc- 
tory tests and pass rapidly on to the “ problems ” 
of human interest. 

(5) For the students who use Mr. Abbott’s book 
the bad old rule-of-thumb days are over. Vulgar 
fractions are introduced in most practical fashion, 
fractions of lengths and areas being shown in dia- 
grams. Then follow decimals in equally practical 
fashion by means of the paper abacus which 
served merchants up to the time of the invention 
of the zero; and so on in corresponding treatment 
throughout the range of mensuration. 

The relation (a+b)?=a?+b?+2ab we are 
pleased to see treated as the algebraic expression 
of a property which is fundamentally geometrical ; 
too often the relation is taken to be fundamentally 
algebraic, and the geometrical property reduced 
to the status of an illustration. The square-ruled 
diagrams are sometimes in tenths of an inch and 
sometimes in millimetres. The former are better, 
the latter being trying to the eye; and for many 
purposes quarter-inch or half-centimetre ruling 
would be better than either. The bulk of the 
exercises have the great merit of being drawn 
from human life. D. B. M. 


OUR BOOKSHELF. 


Practical Irrigation and Pumping. By B. E. 
Fleming. Pp. xvi+226. (New York: J. 
Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1915.) Price 8s. 6d. net. 


It is somewhat difficult for the inhabitants of a 
country intersected by numerous streams and 
characterised by an ample and fairly uniform 
rainfall, to realise the disabilities under which 
agriculturists labour in other lands less favoured 
with automatic supplies of natural moisture. The 
great plains of India, the immense tract of Egypt 
and the Sudan, and the vast expanse of North 
America lying west of the 1ooth meridian, com- 
prising some dozen States and forming about one- 
third of the total area of the United States, are 





The solution of the oblique tri- | 


The quantity of exercises is | 





possible, without artificial aid, to render the soil 
productive in any effective degree. What this 
means may be gauged from a statement in the 
prefatory note of the volume before us, that up 
to July, 1910, it is estimated that a sum of more 
than 60,000,000l1. had been sunk in the reclama- 
tion, by irrigation, of 14,000,000 acres in the 
Western States of America. 

The purview of Mr. Fleming’s book is limited to 
a consideration of irrigation by means of pump- 
ing underground water, as practised in the United 
States, and in so far as this aspect of the subject 
is concerned, it is treated fairly comprehensively. 
The author enters succinctly, and at the same 
time with some degree of detail, into the various 
problems connected with the sinking of wells and 
the installation of a pumping plant. Consider- 
able space is devoted to a discussion of the merits 
and capabilities of the centrifugal pump, and a 
noticeable feature is the number of performance 
diagrams of various-sized pumps of this type. 
Reciprocating pumps are only lightly touched 
upon. Prime movers and windmills are described. 
There is a chapter on the cost of pumping opera- 
tions which contains some useful information; the 
governing conditions, as already stated, are those 
prevailing in the Western States, and, conse- 
quently, the facts are not generally intended for 
wider application. Within the limits set down 
by the author, this little volume is an interesting 
and practical handbook, based on his personal 
experience, some of which, he remarks, has been 
“rather bitter.” B.. ©. 
Brazil (1913). By J. C. Oakenfull. Fifth Edition. 

Pp. viii+604. (Frome: Butler and Tanner 

1914.) Price 7s. 6d. net. 

Tnis account of Brazil is the fifth revised edition 
of a handbook originally published in 1909, and 
distributed at the cost of the National Government. 
It discusses in detail the geography, history, 
natural productions, and economic resources of a 
country including an area of 8} million kilometres 
and an estimated population of 24 millions. The 
book is well arranged, the information is based 
on the most recent official reports, and it is pro- 
vided with good maps and illustrations. Brazil 
in its geographical features presents the most 
varied characteristics—the great river basins of 
the Amazon-Tocantins and La Plata, a shapeless 
mass of highlands, and a narrow coastal region. 
In its highland region suited for an agricultural 
and pastoral life, its vast forests providing 
unlimited supplies of valuable timber, its coffee, 
sugar, tobacco, and other useful products, it 
remains one of the few areas suitable for exten- 
sive development by settlers from Europe, a fact 
which has been fully grasped by the German 
Government, ever in search of new colonies and 
desirious of securing a footing on the continent 
of America. 

The book is admittedly intended to press the 
claims of Brazil on the colonist. Since 1820 
3} millions of emigrants, of whom the majority 
are Italians, have reached its shores, and progress 


instances of those arid regions in which it is im- | has recently been made in attracting Japanese 
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emigrants. But Mr. Oakenfull goes beyond his 
brief when he dwells on the superiority of Brazil 
to the British Colonies, particularly in relation 
to the price of land. It must be remembered that 
Brazil is as yet only partially developed, and the 
present economic situation may be gauged by the 
value of the national securities. While Canada 
3 per cents. are now quoted at 83, Brazil 4 per 
cents. of 1910 ‘stand at 49. No doubt this is 
owing to temporary causes, but for the intending 
emigrant the contrast is significant. 


Improved Four-Figure Logarithm Table, Multi- 
plication and Division Made Easy. By G. C. 
McLaren. Pp. 27. (Cambridge: At the 
University Press, 1915.) Price 1s. 6d. net. 

TueseE tables aim at popularising logarithms. 

Like other four-figure tables they give the 

logarithms of numbers from 1000 to 9999. While 

the ordinary tables give these in one opening 
of two pages by means of difference columns, 

Mr. McLaren gives all the gooo entries independ- 

ently, and so of course without difference columns. 

His tables consequently occupy nine openings or 

eighteen pages. Rapid reference to the various 

openings is made possible by “ thumb-indexing,” 
and for speed there is probably nothing to choose 
between these tables and the customary ones. 

There is a gain in accuracy, both because 

the use of difference columns is not trustworthy in 

the last figure, and because of Mr. McLaren’s 
ingenious device of showing the last figure to the 
nearest third. Whether these tables seriously 
reduce the skill required for their use as com- 
pared with the customary tables we have some 
doubt. We think their appeal will be chiefly to 
those calculators who require slightly greater 
accuracy than the customary tables allow and 
who at present use five-figure tables. D. M. 


Joseph Pennell’s Pictures in the Land of 
Temples. 40 illustrations. (London: William 
Heinemann, 1915.) Price 5s. net. 

THE sub-title to this attractive volume very well 
describes its contents. It runs: “ Reproductions 
of a series of lithographs mace by him in the 
land of temples, March-June, 1913, together with 
impressions and notes by the artist.” The illus- 
trations start at Taormina, proceed around 
Sicily—thence to Italy, and are continued in 
Greece. The book is dedicated to Mr. R. M. 
Dawkins, late director of the British School at 
Athens, who showed Mr. Pennell where he would 
find the temples. The artist says with becoming 
modesty that having seen the pictures Mr. Daw- 
kins expressed the opinion that they had 
“something of the character and romance of the 
country.” It is unnecessary here to praise the 
work of so distinguished an artist; it is enough 
to say that the pictures convey just the impression 
which the temples made upon Mr. Pennell: “the 
great feeling of the Greeks for site in placing 
their temples and shrines in the landscape—so 
that they not only became a part of it, but it 
leads up to them.” 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


The Continuous Spectra of Gases. 


In spectroscopic literature there are many casual 
references to a continuous background in the vacuum 
tube spectra of various gases, such as oxygen, 
chlorine, etc. Usually these observations appear to 
have been confined to the visible region, and I can 
recall no comments on continuous spectra in the ultra- 
violet except in the case of hydrogen. Schniederjost 
(Zt. f. Wiss. Phot., 1904, p. 265) and Friederichs 
(Bonn Diss., 1905) observed such a spectrum at low 
pressures, which extended to a wave-length of about 
2100. The latter attempted to use the uncondensed 
discharge through a small capillary tube at about 
2 mm. pressure as a source for the photography of 
absorption spectra, but found that the results were 
unsatisfactory, even with exposures varying from 
twelve to twenty-four hours. 

In photographs of the hydrogen spectrum obtained 
with a large two-prism quartz spectrograph I have 
frequently observed this continuous spectrum.  Al- 
theugh the resolving power of this spectrograph in the 
extreme ultra-violet is greater than that of a five-inch 
grating in the first order, there is no evidence of reso- 
lution into lines or bands. The spectrum appears to 
be uniformly continuous, and it seems likely that its 
gradual fading out in approaching the wave-length 
2100 is due rather to the absorption of the thick quartz 
system than to the lack of these wave-lengths in the 
emitted light. It appears to be due to pure hydrogen, 
for successive improvements in purity due to the 
removal of oxygen, water vapour, and nitrogen cause 
no noticeable change; nor does the addition of a trace 
of oxygen to hydrogen previously freed from that gas 
so far as possible cause any appreciable difference. 

It seems very unlikely that a continuous spectrum 
can arise from free vibrations within the atom or 
molecule, hence it has been usually ascribed to mole- 
cular collisions. In comparing different gases at the 
same pressure, the number of collisions would depend 
mostly on the mean velocity of the molecules, so that 
the number of collisions would rapidly diminish as 
the molecular weight increases; hence we might 
expect that the continuous spectrum of a light gas 
would be stronger than that of a heavier gas. This 
was found to hold good for hydrogen, helium, and 
neon. Photographs were obtained of the spectra of 
these three gases in vacuum tubes prepared by Hilger. 
The pressure was about the same in all. With a two- 
minute exposure, the continuous spectrum of hydrogen 
was very intense, that of helium about half as strong, 
and that of neon about one-third as strong. They all 
extended to about the same limit—that set: by the 
transparency of the quartz. In all these cases the 
uncondensed discharge of a medium-sized induction 
coil was used. The introduction of a condenser almost 
completely obliterated the continuous spectrum. When 
a condenser is used the radiation probably comes from 
dissociated ions, with free periods little disturbed by 
molecular collisions. 

Nitrogen, krypton, and xenon did not show any 
continuous spectrum. 

Some tests showed that hydrogen tubes may render 
excellent service as sources for the study of absorption 
spectra in the ultra-violet. It was not found advisable 
to use capillary tubes, or to work at such low 
pressures as Friederichs did. The best results were 
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obtained with end-on tubes, from 5 to 10 mm. in 
diameter and about 30 cm. long, with quartz windows, 
and at pressures in the neighbourhood of 5 mm. The 
necessary exposure varies from five minutes to an 
hour, according to the width of the slit, the absorptive 
power of the medium, etc. I have obtained a beauti- 
ful photograph of the absorption spectrum of benzol 
vapour with fifteen minutes’ exposure. 
E. P. Lewis. 
University of California (Department of Physics), 
Berkeley, California, May 18. 


The Relation between Chromosomes and Sex- 
determination in ‘‘ Abraxas grossulariata.’’ 


In a paper on this subject in the Journal of Genetics 
(vol. iv., June, 1914, p. 1) I gave evidence that in a 
strain of A. grossulariata which I have bred for several 
years two kinds of eggs are produced, having respec- 
ively twenty-eight and twenty-seven chromosomes. 
Since the somatic chromosome-number is fifty-six in 
the male and fifty-five in the female, it seemed evident 
that the eggs with twenty-eight were male-determin- 
ing, those with twenty-seven female-determining. In 
this strain some families in each generation consist 
entirely of females, so it was hoped to prove the cor- 
rectness of the conclusion with regard to sex-deter- 
mination by finding that in families consisting entirely 
of females all the eggs contain twenty-seven chromo- 
somes. I have now examined the eggs of several such 
families, and find, contrary to expectation, that the 
equatorial plate of the inner polar spindle contains 
twenty-eight chromosomes about as frequently as 
twenty-seven. The new material confirms the observa- 
tion that twenty-seven occur in one spindle and twenty- 
eight in the other, but it seems to make it certain that 
the presence of twenty-eight chromosomes in the inner 
spindle does not necessarily cause the production of a 
male—at least, in the strain which produces all-female 
families. A possible explanation of the anomaly is 
that in all-female families a chromosome is eliminated 
at a later stage, but at present I have no direct 
evidence for this. I have material preserved in the 
hope of testing this suggestion, but the investigation is 
likely in any case to be a lengthy one, and circum- 
stances may prevent my continuing it for some 
months, I therefore make this short statement of the 
tacts as at present known, in order that it may not be 
assumed that the existence of male- and female-deter- 
mining chromosomes has been finally demonstrated in 
Abraxas. : 

LEONARD DONCASTER. 
Zoological Laboratory, Cambridge, June 7. 


Cavities due to Pyrites in Magnesium Limestone. 


In some districts it seems that iron pyrites formed 
an important constituent during the deposition of the 
Magnesium Limestone—not only in the north of Eng- 
land, but in America also in some of the Magnesium 
Limestones of the Cambrian age. 

The Durham beds at Fulwell Hill Quarry give us 
ample evidence of this, as regards the English beds, by 
their very numerous cavities, the shape of which, 
which cannot be attributed !to anhydrite, affiords the clue. 
Unless carefully sought, the salts of iron are not 
noticed, nor are ferruginous band-stains conspicuous 
or frequent. 

Some years ago I obtained specimens from the 
Roker Cannon-ball bed; some of them, recently placed 
in the Jermyn Street Museum, have been examined 
by Mr. A. F. Hallimond, the assistant-curator, who 
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has labelled them **pseudomorphous after mispickel.” 
These, however, were formed on the outside of the 
calcareous spheres. I have also secured from . the 
Fulwell Hill Quarry a few specimens of the concre- 
tionary structure with cavities containing limonite in 
powder. There are, however, a large number of 
empty cavities that apparently once contained pyrites, 
which are free . 
from the prevalent 
““marl’’ powder, 
from dolomite, or 
from any traces 
of anhydrite. 
They are from 
about $ in. up to 
about 6 in. in 
diameter, are 
roughly spherical, 
but with project- 
ing cones; they 
are often  decor- 
ated with strings 
of white calcite, 
though  occasion- 
ally they are iron- 
stained (see 
Fig. 1). 

Rarely, more or 
less solid  speci- 
mens are met 
with’ (Fig. 2) 
which are casts 
of similar cavities, 
due to the deposit 
in them of cal- 
cium _ carbonate. 
Dr. J. Lister, of 
the Technical In- 
stitute, Tunbridge 
Wells, has kindly 
examined these for 
me, and has found 
them to contain a 
notable amount of 
calcium fluoride, 
which, so far as I 
am aware, is a 
new observation. 

Other kinds of 
in the concretions 
called cells, there 
rence, while these, to which I am directing 
are found in all the beds, both of limestone 
I have seen no traces of copper. 


Fic. 2.—Calcite cast of a cavity probably after 
FeS:. xX}. 


cavities are occasionally met with 
of these beds, but, except the so- 
are no others of frequent occur- 
attention, 
and marl. 


GEORGE ABBOTT. 
2 Rusthall Park, Tunbridge Wells, May 12. 





POISONOUS GASES IN WARFARE AND 
THEIR ANTIDOTES. 

N the Concise Oxford Dictionary a “ Stink- 
ball” is defined as “a vessel containing 
explosives, etc., generating noxious vapours, used 
formerly in naval warfare and still by Eastern 
pirates.” The Germans have shown the world 
how science may be degraded in its application 
to the purposes of the pirate, and our military 
commanders have now to deal with a new weapon 
previously unheard of in the field. Steps have 
already been taken to provide protection for our 
men, but a survey of the whole question of the 
composition and the properties of the gases which 
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have been or are likely to be used may be of 
service at the present time. 

The chemical laboratory would be able to pro- 
vide a very large number of offensive and 
poisonous gases and vapours, but for practical 
purposes they would be limited to those which 
present the following qualities: (1) they must be 
much heavier than atmospheric air; (2) they must 
be producible in large quantity in the form of a 
portable liquid or solid, which in its turn will 
evaporate rapidly from the containing vessel or 
otherwise so as to produce the gas; (3) they should 
not be excessively soluble in water, or much would 
be lost in rolling over moist ground. 

In the newspaper accounts from eye-witnesses 
of the cloud of gas sent out by the enemy it 
has several times been described as presenting a 
reddish colour. If this statement is based on 
correct observation it is certain that the gas used 
on these occasions must have contained either 
bromine or peroxide of nitrogen, both of which 
have an orange-brown colour. It seems improb- 
able that oxides of nitrogen would be used on 
account of the cost in the form of nitric acid or 
nitrate from which they must be produced. 
Bromine, however, is made from the salts in the 
Stassfurth deposits, and from this scurce up to 
the outbreak of war much of the bromine and 
bromides of commerce was obtained. Bromine 
is at common temperatures a liquid, but it evapor- 
ates very easily and produces a vapour which is 
about five-and-a-half times heavier than air. 
Probably the amount of bromine available would 
be insufficient for the production of the enormous 
quantities of vapour requirea in these operations 
if used by itself, but as the whole object of 
manufacture in the present case is rot the pro- 
duction of pure bromine but of something: that 
will suffocate, the material used may consist 
essentially of the closely allied element chlorine, 
accompanied with a quantity of bromine sufficient 
to account for the colour. 

At ordinary temperatures chlorine is a pale-green 
gas which is about two-and-a-half times heavier 
than air. The gas was discovered by the Swedish 
chemist Scheele in 1774, and has been used for 
bleaching purposes since the end of the eighteenth 
century. It acts rapidly on nearly all metals if 
moist, but when free from water it does not attack 
the surface of iron, and as it is easily reduced by 
compression to a liquid, it has been produced 
commercially in very large quantities for many 
years past in the liquid state and preserved in 
iron bottles. There can be littie doubt that the gas 
from which our men have been suffering is sent 
into the trenches in such cylinders. The gaseous 
chlorine which escapes from them on simply open- 
ing the tap, whether or not it is accompanied 
with bromine, is quite sufficient to account for the 
suffering and death which have been the result of 
getting the gas into the lungs, but other volatile 
substances have been suggested as_ possibly 
available. Thus phosgene, a compound of car- 
bonic oxide and chlorine, is a heavy gas about 





liquefiable and easily vaporisable from the liquid, 
which is a commercial article produced in 
Germany on a fairly large scale. Sulphur dioxide, 
often erroneously called surphurous acid, is 
familiar as the product of burning sulphur, and 
being liquefiable readily it may be seen in the 
liquid form in glass siphon bottles in every 
chemical laboratory. 

The chlorides of sulphur, phosphorus, and 
arsenic are also very irritating and poisonous. The 
only reason for supposing that these compounds 
might be employed is provided by a communica- 
tion from Warsaw which appeared in the Times 
of June 5, in which it is stated that the Germans 
had been burning straw on which a white powder 
resembling salt had been sprinkled. The dense 


| smoke carried by the wind over the Russian lines 


| 
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is stated to have produced symptoms similar to 
those reported from France in the case of victims 
of suffocation from what is believed to be chlorine 
or a mixture of chlorine and bromine. The white 
powder used against the Russians probably con- 
tains one of the chlorides mentioned above, which 
might be made portable by admixture of common 
salt. The statement in the Times that the powder 
is believed to be some easily-made compound of 
chloral is obviously a misprint. 

Fortunately all these fumigating agents agree 
in one particular. They can be absorbed and 
therefore stopped by passage through or over a 
strongly alkaline substance te which may be added, 
especially in reference to chlorine or bromine, a 
proportion of sodium hyposulphite (thicsulphate), 
the familiar “hypo” of the photographer. It is 
important to notice that a strong alkali is necessary 
and in layers sufficiently thick. When the ordinary 
housekeeper speaks of “carbonate of soda,” the 
salt known to the chemist as bicarbonate is 
always intended, and this is almost useless. 

The masks or respirators supplied to the 
troops consist of material saturated, though not 


-dripping, with a strong solution of common 


washing soda (the carbonate) mixed with an equal 
quantity of hyposulphite, to which has been added 
2 or 3 per cent. of glycerine to keep the whole 
damp. A very good material would also be the 
granular mixture of lime and caustic soda, known 
in every chemical laboratory as “soda-lime.” This 
would have to be wrapped up in gauze and would 
not require to contain glycerine. 

Many well-intentioned efforts nave been made 
by private persons to supply their soldier friends 
with respirators made of gauze or muslin con- 
taining a receptacle filled with cotton waste 
saturated with an alkaline solution. Most of 
these attempts are not only imperfect but really 
dangerous to the men by leading them to consider 
themselves protected when practically there is no 
protection. The pads saturated with alkali are 
often much too small, and the cotton padding has 
not been secured in position by proper quilting 
or otherwise. Moreover, the most efficient soiution 
has not been used. The official protectors take the 
form of a hood which covers the head and afford 


three-and-a-half times heavier than air, easily | a complete protection against the gases, even 
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when concentrated. As they are now being sent 
to France daily in very large numbers it is to 
be hoped that the directions of the War Office 
recently issued will be attended to and no more 
respirators of other types, either home made or 
manufactured without official sanction, will be 
sent to the Front. 

It must not be forgotten, however, that the 
efficiency of all these contrivances is limited, and 
in the event of being exposed to several successive 
loses of gas the material ought to be washed in 
clean water and then recharged with the original 
-hemical mixture. A supply of liquid is now fur- 
nished to the men in the trenches. 

A question has arisen in connection with the 
idea of the possible use by the enemy of bombs 
containing poison, to be dropped by Zeppelins 
or other aircraft. In the event of such occurrence 
the best course would be in the first instance to 
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SECTION GF INCENDIARY BOM3. 


(a) The bomb, as arule, is conical, of ro in. diameter at the base, corded 
round, and has a metal handle at theapex(see A). (4) The base is a flat cup, 
on to which a pierced metal funnel is fitted, having the ignition device and 
handle fitted at the top. (c) The funnel is generally filled with Thermit, 
which upon ignition generates intense heat, and by the time of the con- 
cussion has taken the form of molten metal of the- extraordinary high tem- 
perature of over 5000° F. The molten metal is spread by the concussion. 
(¢) Outside the funnel is a padding of a hich!y inflammable or resinous 
material hound on with an inflammable form of rope. The resinous material 
‘creates a pungent smoke. (e) There is generally some melted white phos- 
phorus in the bottom of the cap, which develops nauseous fumes. (/) In 
— — celluloid chippings are added and occasionally a small quantity 
of petrol. 


close all the windows and doors of houses in the 
neighbourhood. Should the smell of chlorine be 
perceived indoors, a cloth wetted with strong 
solution of ammonia should be waved about in 
the air. This would produce a harmless white 
smoke consisting of sal-ammoniac, and this, even 
with excess of ammonia, would produce very little 
if any damage to furniture, etc. With regard to 
wounds produced by shrapnel or other projec- 
tiles containing phosphorus, it is improbable that 
any of the element would escape combustion in the 
air. The mischief is caused Ly the phosphoric 
acid produced being carried into the tissues, and 
for this dressings made slightly aikaline with 
carbonate of soda should be used till all acid has 
been removed. 

The chief result of air raids so far has been 
the production of fires, and a timely warning has 
been issued by the British Fire Prevention Com- 
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; mittee. As the committee points out, fires are 
| not usually caused by the ordinary explosive 

bomb. When fire occurs it is due to open lights 
or fires in the house or to broken gas or electric 
| mains. The incendiary bomb is, however, designed 
to produce a fierce fire in itself. The accompany- 
ing diagram shows the construction of one of the 
ordinary types of these missiles. 

The fumes from such bombs contain a large 
quantity of phosphoric acid, and when inhaled pro- 
duce violent coughing, but fortunately they would 
be completely stopped by a wet cloth. Thermit, 
in its ignition, produces such a high temperature 
that the timbers of a house would be certainly 
inflamed if struck, but when the first burst of 
flame is over the extension of the fire would pro- 
ceed in the manner of fires originating otherwise 
and would have to be dealt with by the fire 
brigade in the usual way. In the meantime, every 
house in a threatened area should be furnished 
with buckets and. baths full of water ready drawn 
to be applied as quickly as possible, in Guantity 
as large as possible, in case of necessity. 

W. A. TILDEN. 





VISIBILITY. 


HE factors which determine the ability of the 
eye to distinguish an object from its back- 
ground are not very well known for many of the 
conditions met with in practice. Our practical 
experience has taught us that if we wish to see 
properly under any given condition, the illumina- 
tion must not be less than a certain amount, and 
we have been content to provide the necessary 
illumination without having any very clear idea 
what are the aids and hindrances to good seeing. 
A discussion on some aspects of the subject of 
visibility was initiated at the Illuminating En- 
gineering Society, on April 27, by Messrs. Pater- 
son and Dudding, of the National Physical 
Laboratory ; and many speakers made interesting 
contributions to it. 

Several fields of investigation disclose them- 
selves in connection with the subject, and are 
mainly concerned with cases in which objects 
become difficult of discernment. For instance, the 
conditions required to render troops or other ob- 
jects invisible to the enemy is a matter which at 
rst sight may appear simple, but if all that is 
said is true, the problem is a complicated one, and 
would justify thorough research into it. 

It has been stated that if a donkey and a zebra 
are located in a distant field (and remained there 
to be observed) the zebra would become invisible 
long before the donkey. This effect was discussed 
in an interesting article by Col. F. N. Maude in 
Land and Water for January 30, in which he gave 
an incident from practical experience of a regiment 
with pipeclayed belts and accoutrements being 
invisible by the side of another regiment which had 
equipment of a more uniform nature. 

The question of the visibility of distant faint 
sources of light at night is the simplest form in 
which the problem presents itself, because first, 
' the contrast between the light and its background 
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is very great, and secondly, because the object 
viewed is below the resolving power of the eye 
(about one minute of arc), and therefore the 
dimensions of the object_viewed have not to be 
considered. The visibility of such point sources 
of light is inversely proportional to the square of 
the distance of the observer from them, and 
directly proportional to their candle-powers. Their 
visibility becomes an important matter at sea, 
since the navigation of ships so as to avoid 
collision depends almost entirely on them. A 
practical working visibility is 1°6 candles at two 
sea miles, whether the light be red, green, or 
yellow. There is a very marked difference, how- 
ever, in the relative behaviour of these lights to 
oblique vision. To normal people a green light 
will appear some five times brighter when viewed 
obliquely than when viewed directly, but a red 
light acts in exactly the opposite way. If we place 
a point source of green light in a dark room so 
that its visibility from the position viewed is equi- 
valent to about o’o1 micro-candle at a metre, most 
observers will pick up this light when looking 
in some other direction and be quite conscious of 
its presence, but no sooner does one look towards 
it than it is gone. A faint red light, on the other 
hand, cannot be picked up by oblique vision at all, 
but when an observer has finally discovered it by 
direct vision he is impressed by how very visible 
it is. If he glances to one side, however, it dis- 
appears. The colour of faint lights is not dis- 
tinguishable by oblique vision. 

Under favourable laboratory conditions of 
threshold visibility it is calculated that the energy 
which is just sufficient to stimulate a single element 
of the retina of the dark adapted eye is at the 
rate of about 10-) watt. 

The question of the visibility at night of objects 
of finite size is not so simple. The problem 
occurs in a practical form in the showing-up of 
an obstacle by a motor headlight, such, for 
instance, as a pedestrian on the road ahead of a 
car. Such objects subtend angles well above that 
of the resolving power of the eye, and there is no 
justification for assuming that their visibility 
follows the same simple laws which hold for point 
sources of light. The experiments show in effect 
that the visibility of objects subtending angles up 
to about ten minutes of arc follows the same law 
as for point sources, viz., the brightness must be 
inversely proportional to the square of the dis- 
tance, but that for objects above this the bright- 
ness is proportional simply to the distance. It is 
the larger size of objects which have generally to 
be discerned when driving at night, and it there- 
fore follows that for equal visibility at twice the 
distance the equivalent candle-power of a head- 
light must be increased eight times, and not 
sixteen times, as would be the case if the inverse 
square law held. Thus it follows that the useful 
range of a motor headlight is proportional to the 
cube root of the intensity of the beam. 

The visibility of objects viewed in the presence 
of glaring lights is a matter which has been much 
discussed, but the reason for the discomfort and 
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annoyance which is felt when one has a light in 
one’s eyes is rather obscure—except in such gross 
cases as the dazzle produced on the dark adapted 
eye by motor headlights. Experiments show that 
at ordinary illuminations it is very difficult to 
detect by measurement any diminution of ability 
to see detail in the presence of bright lateral 
lights, although there is little doubt about the 
discomfort caused by them. When, however, the 
surface brightness of the objects to be dis- 
tinguished is very low there is, when lateral lights 
are present near to the object, a marked falling 
off in the ability of the eye to distinguish the 
slight contrasts which exist over such surfaces, and 
detail appears in consequence obliterated. A room 
viewed under these conditions might have to the 
eye somewhat the appearance of an under-exposed 
negative in which only the high lights and strong 
contrasts show up. It cannot be said, however, 
with certainty that herein lies the evil of glaring 
lights, and the discomfort experienced with them 
may very well be psychological in character. 

The discrimination of detail in certain circum- 
stances depends almost entirely either on shadow 
or on the direction of the incident light. Where 
the surface of an object to be viewed is uneven, 
but uniform in colour, the only way in which the 
unevenness can be shown up is by differences in 
the illumination of such surfaces caused by the 
different angles which they present to the incident 
light. If the unevennesses are very deep they will 
be shown up by the shadows which are thrown 
by the raised portions on to the surrounding sur- 
faces. For instance, the embossed lettering used 
on some notepaper depends entirely on this action, 
and a sculpture in bas-relief must obviously 
present a very different appearance according as 
it is illuminated by unidirectional light at glancing 
incidence or by light from a large source striking 
it mainly at normal incidence. 

The question has a wide practical application in 
the manipulation of self-toned fabrics, viz., uni- 
coloured fabrics with no natural contrasts. A 
person doing needlework with such materials 
depends for the discrimination of the detailed 
strands of the fabric on the small shadows cast 
by one strand on to the next and on the varying 
brightness over the curved surfaces of each indi- 
vidual strand. Both these factors depend on the 
unidirectional character of the light incident on the 
material, and the inefficiency of thoroughly 
diffused, viz., indirect light, for such work is 
most marked. The writer has, for ten years, used 
indirect lighting for domestic use, and for a long 
time ridiculed the assertion which was often made 
that it was a most unsatisfactory light by which 
to do needlework, and particularly darning. 
After experiment, however, it is clear that the 
contention is sound, and that there is nothing so 
good as a_ unidirectional light giving harsh 
shadows for the discrimination of detail in needle- 
work of all kinds. Indirect lighting, with its soft 
shadows, is an ideal light for domestic use, except 
in respect of this one particular. 

C. C. PATERSON. 
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OLFACTORY STRUCTURES IN INSECTS. 


6 Ma isacen is no doubt that many insects have a 
sense of smell, but there is great variety of 
opinion as to the precise location of the sense. 


Dr. N. E. McIndoo,! of the Washington Bureau | 


of Entomology, has summed up the discrepant 
views in forty pages, and also in one word— 
“chaos.” 
to experiment (1799), and he was led to the con- 
clusion that the seat of smell is in the spiracles. 
Most of the older naturalists reached their con- 
clusion without experimenting, and the sense of 
smell has been referred to at least a dozen 
different parts, such as the mouth, the epipharynx, 
the palps, the caudal styles. Of recent years, as 
the result of experiment on one hand and histo- 
logical analysis on the other, there has been a 
tendency to conclude that the antennz are the 
olfactory organs. The antenne are rich in 
sensory structures, and their removal is some- 
times followed by a negative reaction to an odour 
which is attractive to the intact insect. Dr. 
McIndoo thinks that the arguments are very in- 
conclusive. 

There are certainly many structures on the 
antenne which might be olfactory—pore-plates 
(Lubbock’s pits), pegs (Lubbock’s cones), Forel’s 
flasks, pit-pegs, and end-rods; and each of these 
has been claimed by some investigator as the 
true and only seat of smell. But in all these 
structures the nerve-ending is shut in by the chitin- 
ous cuticle, through which, therefore, the odour 
would have to pass. Another difficulty em- 
phasised by Dr. McIndoo is in regard to the dis- 
tribution of the structures above-mentioned: thus 
the pore-plates cannot be the exclusive olfactory 
structures, for they are absent in all Lepido- 
ptera; the pegs cannot be the exclusive olfactory 
structures, for they are absent in many male bees, 
and so on. The distribution of the various 
antennary structures in different types does not 
correspond with the varied rates of response to 
odours as shown by these types under experi- 
mental conditions. Moreover, spiders can smell, 
and they have no antenne. The author concludes 
that for ants, bees, and wasps, the antennz can 
no longer be regarded even as a possible seat of 
the sense of smell. It is possible, however, that 
what is true of one order of insects may not hold 
for another. 

What, then, is to be made of the experiment 
repeatedly performed of removing the antennze 
and observing that the usual response to odours 
did not occur? The author’s numerous experi- 
ments on Hymenoptera have shown him that if 
the antenne of these insects are mutilated even 
a little, the behaviour becomes abnormal, and 
the slow reaction to odours may be due to the 
actual injury, not to the removal of some of the 
olfactory structures. Amputation of the antenne 

1 “ The Olfactory Sense of Insects.” By Dr. N. E. McIndoo. Smith- 


— Miscellaneous Collections. Vol. Ixiii (r9r4), number 9. Pp. 1—63, 
6 figs. 
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| is often fatal, and the insect is so much dis- 


organised that its failure to respond to attractive 
odours does not prove that the olfactory struc- 
tures are on the antenne. Details are given in 
support of this useful criticism. 

Where, then, is the seat of smell? Dr. McIndoo 
takes us back to the work of Hicks (1857), who 
discovered vesicles or pores on the bases of the 
wings and on the legs, and suggested that they 
were olfactory. The structures have been 
studied by Janet and others, as well as by Dr. 
McIndoo. -Each is like an inverted flask im- 
bedded in the chitin, but with a minute external 
pore. A fibre from a sensory cell near the inner 
end of the flask rises to the pore, and its cyto- 
plasm comes into direct contact with the air and 
its odorous particles. These pores correspond to 
the lyriform organs or slits discovered by Bertkau 
on the legs of spiders, and subsequently studied 
by Dr. McIndoo. When the pores on insects’ wings 
are covered with glue or vaseline the reaction 
times are greatly increased, and the rates of 
response in particular insects correspond with 
the number of pores. A drone hive bee has 
2600 pores, and responds in 2’9 seconds; a 
worker has 2200 pores, and responds in 3°4 
seconds; and a queen has 1800 pores and re- 
sponds in 4'9 seconds. ‘The author is to be con- 
gratulated on his introduction of some order 
into the chaos of discrepant opinions concerning 
the seat of the sense of.smell in insects. 


SIR A. H. CHURCH, K.C.V.0., F.R.S. 


"T*HE announcement in Nature of June 3 

of the death of Sir Arthur Herbert Church, 
in his eighty-first year, has been received with 
great regret among men of science. Sir Arthur 
Church was educated at King’s College, London, 
the Royal College of Chemistry, and Lincoln 
College, Oxford, where he took a First in the 
Natural Science School. He afterwards became 
Professor of Chemisty in the Royal Agricultural 
College, Cirencester. This appointment naturally 
led him to devote special attention to agricultural 
chemistry, on which he became an authority, and 
at the same time to direct his attention to the 
chemistry of plants. He contributed memoirs 
on vegetable albinism; colein or erythrophyll; and 
aluminium in vascular cryptogams, etc., and 
also investigated the remarkable animal pigment 
known as Turacin, which contains 7 per cent. 
of metallic copper. 

Sir Arthur Church also directed his attention 
to mineralogical chemistry, being the first to dis- 
cover Churchite, a native cerium phosphate, and 
several other new minerals; and he was at one 
time president of the Mineralogical Society. His 
researches in other departments of applied 
chemistry seem, however, to have been influ- 
enced by his strong interest in art in every form. 
Perhaps few chemists know that Sir Arthur Church 
once exhibited at the Royal Academy, besides 
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having very fine private collections of Japanese 
metalwork, Oriental and English pottery, precious 
stones, and Italian ‘and Oriental embroideries. 
This interest in art led him to take up the study 
of precious stones, on which he was a recognised 
authority, and on which he wrote a standard work, 
besides publishing valuable books on English 
earthenware and English porcelain. 

Sir Arthur Church will, however, probably best 
be remembered by his work on the subject of 
artists’ pigments. In connection with the Royal 
Academy of Arts there is an appointment—the 
only one of its kind in Europe—-of a professor of 
chemistry, whose duty it is to deliver certain 
lectures to the art students in training. Sir 
Arthur Church was appointed to this professor- 
ship in 1879, and held the post until 1911, when 
he decided to retire. His professorship at the 
Royal Academy brought him into close connection 
with the many chemical problems involved in 
painting, and led to his carrying out a large 
number of investigations, the results of which are 
summed up in his book on “The Chemistry of 
Paints and Painting,” which has passed through 
several editions. This book, which is the standard 
work on the subject, contains—very often in a 
few lines—the results of long and careful inquiry 
and research, and has done a great deal to redeem 
the artist from the unfortunate position in which 
he was placed by the dying out of the old studio 
traditions, and by the flood of pigments and 
preparations which were due to modern chemistry, 
and were somewhat recklessly introduced into the 
artist’s palette. 

These researches naturally led Sir Arthur 
Church to make a special study of the old 
masters and their methods, and he was also 
asked to inquire into the condition of the frescoes 
in the Houses of Parliament, and report on the 
preservation of the decaying stone in West- 
minster Abbey. For many years he worked at 
these problems as a labour of love, either with 
his own hand, or under his personal direction, 
restoring and preserving the frescoes, and carrying 
out special researches with the view of stopping 
stone decay in such national monuments as West- 
minster Abbey. In all these problems his interest 
in artistic and archeological questions made him 
devote his special knowledge of chemistry to sub- 
jects which the ordinary chemist seldom regards 
as of sufficient interest to attract his attention. 

Of late years he prepared for the Royal 
Society a classified list of papers and letters in the 
Society’s archives, this classification being the 
result of much labour and research and of great 
value as a reference to the older work which was 
done in the early days. 

Sir Arthur Church will be missed by all men 
of science who knew him, and also by his many 
friends, on account of his personal charm and 
kindness and his wide culture, which touched 
upon so many subjects outside the realms of 
chemistry. 

A. P. L. 
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NOTES. 


Amonc the recipients of honours conferred on the 
occasion of the celebration of the King’s birthday on 
June 3, we notice the following names of men of 
science and others associated with scientific work :— 
Knights—Mr. C. E. Fryer, Superintending Inspector 
of Fisheries Division of the Board of Agriculture and 
Fisheries since 1903; Mr. R. R. Gales, Indian Public 
Works Department, Engineer-in-Chief, Hardinge 
Bridge, Sara, Bengal; Dr. J. Mackenzie, F.R.S., 
lecturer on cardiac research at the London Hospital, 
and author of many works on the diseases of the 
heart; Dr. T. Muir, F.R.S., Superintendent-General 
of Education, Province of the Cape of Good Hope, 
Union of South Africa; Mr. W. Pearce, director of 
William Pearce and Sons (Limited) and Spencer, Chap- 
man, and Mensel (Limited), chemical manufacturers ; 
Mr. E. Rigg, since 1898 Superintendent of the Opera- 
tive Department of the Royal Mint; Dr. W. N. Shaw, 
F.R.S., director of the Meteorological Office since 1905 
and reader in meteorology in the University of London 
since 1907; Mr. W. Slingo, Engineer-in-Chief of the 
General Post Office. Knight Commander of the Most 
Honourable Order of the Bath (K.C.B.)—The Right 
Hon. Sir John Fletcher, Baron Moulton, F.R.S. 
Companions of the Most Honourable Order of the Bath 
(C.B.)—Surgeon-General T. M. Corker; Mr. E. H. 
Tennyson-d’Eyncourt, Director of Naval Construction, 
Admiralty; Mr. E. J. Cheney, Chief Agricultural 
Adviser, Board of Agriculture and Fisheries. Knight 
Commander of the Most Distinguished Order of St. 
Michael and St. George (K.C.M.G.)—Dr. W. Peter- 
son, Principal and Vice-Chancellor of McGill Univer- 
sity, Montreal. Companions of the Most Distinguished 
Order of St. Michael and St. George (C.M.G.)—Mr. 
A. W. G. Bagshawe, Director of the Tropical Diseases 
Bureau; Dr. D. M. Gordon, Principal and Vice-Chan- 
cellor of Queen’s. University, Kingston, Ontario. 
Knight Commander of the Most Eminent Order of 
the Indian Empire (K.C.I.E.)—Mr. W. Maxwell, 
Director-General of Posts and Telegraphs, India; 
Lieut.-Col. Percy Molesworth Sykes. Companions of 
the Most Eminent Order of the Indian Empire (C.1.E.) 
—Mr. A. W. Lushington, Imperial Forest Service, 
Conservator of Forests, Northern Circle, Madras; Mr. 
G. P. Millet, Indian Forest Service, Senior Conserva- 
tor of Forests, Bombay Presidency;  Lieut.-Col. 
C. H. D. Ryder, Deputy Superintendent of Survey of 
India. Companion of the Imperial Service Order 
(I.S.0.)—Rai Chuni Lal Basu Bahadur, First 
Assistant Chemical Examiner of the Government of 
India, Teacher of Physics and Chemistry, Campbell 
Medical School. 

WE regret to announce the death on June 5, in his 
sixty-eighth year, of Mr. F. H. Neville, F.R.S., late 
lecturer on physics and chemistry in Sidney Sussex 
College, Cambridge. 

On account of the unfavourable state of the finances 
of the country, due mostly to the European war, the 
Peruvian Government has, says Science, ordered the 
closing of the Museum of National History and 
Archeology at Lima. 
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THE Triennial Gold Medal. of the Royal Asiatic 
Society, presented for special eminence in Oriental 
research, has been awarded jointly to Mrs. Agnes 
Smith Lewis and her sister and collaborator, Mrs. 
Margaret Dunlop Gibson. 


WE regret to announce the death of Mr. John Amory 
Travers, a past Prime Warden and a member of the 
court of the Fishmongers’ Company, who was for 
twenty years hon. treasurer of the Marine Biological 
Association. Mr. Travers was greatly interested in 
scientific fishery investigations, and the work of the 
association had his unfailing support. 


In a note in last week’s NATURE (p. 377), referring 
to Sir Henry Jackson’s appointment as First Sea Lord 
of the Admiralty, it was surmised that no fellow of 
the Royal Society had hitherto received such nomina- 
tion. Careful scrutiny, however, of a list of holders of 
the office, from the Revolution of 1688 down to the 
appointment on October 30, 1914, of Lord Fisher, 
reveals that there have been six First Sea Lords 
fellows of the society. Following are the names and 
dates of appointment:—The Earl of St. Vincent 
(1801); Sir Charles Morice Pole (1806); Sir William 
Johnstone Hope (1820); the Duke of Clarence (1827) ; 
Sir George Cockburn (1828, 1834, 1841); Sir A. Cooper 
Key (1879). 


THE annual general meeting of the Society of 
Chemical Industry will be held at the Municipal 
School of Technology on July 14-16. Prof. G. G. 
Henderson, president of the society, will deliver an 
address, and the papers to be presented include 
“Research and Chemical Industry,” Dr. M. O. 
Forster and Dr. C. C. Carpenter; ‘‘ Legislation and 
its Effect on Chemical Industry,’’ Prof. H. E. Arm- 
strong; and ‘‘Chemical Engineering,” Dr. G. T. 
Beilby. 


THE Paris correspondent of the Times reports that 
the Osiris prize of 4oool., which the Institute of 
France gives every three years as a reward for the 
most remarkable work or discovery in science, art, 
letters, or industry, was awarded on June 2 jointly to 
Profs. Widal and Chantemesse and Dr. Vincent, of 
the University of Paris, whose names are connected 
with the development of anti-typhoid vaccination. As 
the Osiris prize can only be given to Frenchmen, the 
institute decided to award a special prize to Sir Alm- 
roth Wright, who gave the world this means of 
protection from typhoid. 


Pror. F. C. Cooper, whose death on June 4, at 
Horsham, is announced, occupied the chair of chem- 
istry in the University of St. John’s, Shanghai. He 
was home on furlough, and expected to return to work 
last January. Originally a pharmaceutical chemist, 
his decided gift for teaching and lecturing led him to 
accept an appointment on the staff of the St. John’s 
College in 1895. The science department gradually 
developed under his guidance to become one of the 
strongest faculties of the university, which is exercis- 
ing so wide an influence in the educational work of 
China to-day. He was a keen advocate for the intro- 
duction of the metric system into China, and the 
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author of several books in Chinese compiled to assist 
the English student of the language. His knowledge 
of Chinese, especially of the Shanghai dialect, enabled 
him to work with a thorough understanding of 
China’s needs. His sympathy in this direction, no less 


| than his scientific abilities and organising ‘power, 


doubtless accounts for the prominent place he holds in 
the esteem of his Chinese pupils and colleagues. 


WE learn from Science that the Franklin medal, the 
highest recognition in the gift of the Franklin Insti- 
tute of the State of Pennsylvania, has recently been 
awarded to Prof. H. Kamerlingh Onnes and to Mr. 
The awards were made on the recom- 
mendation of the institute’s committee on science and 
the arts, that to Prof. Onnes being in recognition of 
his ‘‘long-continued and indefatigable labours in low- 
temperature research which has enriched physical 
science, not only with a great number of new methods 
and ingenious devices, but also with achievements and 
discoveries of the first magnitude,’’ and that to Mr. 
Edison in recognition of ‘‘ the value of numerous basic 
inventions and discoveries forming the foundation of 
world-wide industries, signally contributing to the 
well-being, comfort, and pleasure of the human race.”’ 
The Franklin Medal Fund, from which this medal is 
awarded, was founded on January 1, 1914, by Mr. 
Samuel Insull. Awards of the medal are to be made 
annually to those workers in physical science or tech- 
nology, without regard to country, whose efforts, 
in the opinion of the institute, have done most to 
advance a knowledge of physical science or its applica- 
tions. The present awards are the first to be made. 


A sumMary of the weather for the spring season is 
given in the Weekly Weather Report of the Meteoro- 
logical Office for the several districts of the United 
Kingdom, and combining the results for the thirteen 
weeks ending May 29. The mean temperature was 
nowhere very different from the average, whilst it 
was only in Scotland and the south-east of England 
that the sheltered thermometer rose to 80°. The rain- 
fall for the whole period varied considerably in the 
different districts. The south-east of England stands 
alone with an excess of rainfall, the measurement 
being 111 per cent. of the average, the abnormal rains 
occurring generally in the middle of May. In the 
north of Scotland the rainfall was 96 per cent. of the 
average, in the east of England 95 per cent., and in 
the north-west of England 84 per cent. The greatest 
deficiency of rainfall occurred in the south of Ireland, 
where the amount was only 61 per cent. of the average, 
and in the north of Ireland it was 64 per cent. In 
the west of Scotland the rain was 69 per cent. of the 
average, whilst the lowest percentage of the average 
in any of the English districts was 76 in the south- 
west. The duration of bright sunshine for the spring 
was generally in excess of the normal; the only dis- 
tricts with a deficiency were the English Channel and 
the south of Ireland, whilst in the south-west of 
England the sunshine was normal. 


THe Rev. WaLteR WeEstTON, who is already well 
known to lovers of mountain scenery from his fre- 
quent expeditions in the Alps of Japan, gave an 
interesting account, at the meeting of the Royal 
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Geographical Society on May 31, of the northern 
district of that region. It is an immense backbone 
of granite, associated in places with much more 
recent outbursts of volcanic materials. The older 
rock is carved into deep valleys and grand peaks, the 
higher of which rise well above the snow line, for 
they frequently exceed 10,000 ft. in altitude. The 
valleys often afford scenes of remarkable beauty, in 
which steep and rugged crags contrast with luxuriant 
vegetation, and the ice-fields above sometimes present 
the usual difficulties to the mountaineer. He ascended 
four of the principal summits, the highest of them 
attaining 10,430 ft. These masses of granite, into 
which the graving tools of nature have cut so deeply, 
must be vastly more ancient than the volcanoes, a 
few of which are still active at times, because the 
former, once a deep-seated, intrusive rock, must have 
been stripped of a thick protective covering before it 
could be exposed to the agencies of denudation by 
which it has been shaped. A parallel may be found 
in the Ecuadorian Andes, where the great volcanic 
masses, one or two of which are still active, rise from 
a high plateau of ancient rocks. In the Japanese 
Alps the flowers are often remarkably beautiful, and 
the traveller, as Mr. Weston found, can count on a 
kindly reception. 


In the recently issued report of the Decimal Asso- 
ciation for 1914 it is stated that since the outbreak of 
the war public interest in the metric system of weights 
and measures has greatly increased. Many of our 
manufacturers, however, still persist in using only 
British weights and measures in their catalogues and 
price lists intended for abroad, instead of quoting in 
terms of the units in vogue in the foreign country. It 
is evident from the reports of our consuls and repre- 
sentatives abroad that this practice has a prejudicial 
effect on the extension of our foreign trade, particu- 
larly in countries in which the metric system is used 
exclusively. That system has been legal in the United 
Kingdom for the last eighteen years, but compara- 
tively little advantage has been taken of it either in 
internal or export trade. This is probably due to the 
fact that the system is not given sufficient attention 
in schools, and is more or less completely unknown 
to the majority of the trading public. The Associa- 
tion of Chambers of Commerce has realised that the 
general adoption of the metric system in this country 
is primarily an educational question, and has recently 
passed a resolution urging the Board of Education to 
take action in the matter. The decision of the 
Decimal Association to give precedence in its propa- 
ganda to the adoption of decimal coinage appears 
scarcely to be auspicious for the success of its metric 
system campaign. The decimalisation of the coinage 
is not an urgent matter. It will meet with strenuous 
opposition from interests that look with favour or at 
least indifference on the metric system of weights 
and measures, so that the idea of making such a 
highly controversial innovation a preliminary to the 
introduction of the metric system seems rather a retro- 
grade policy. 


Tue National Geographic Magazine for April con- 
tains a timely article by Miss F. C. Albrecht, illus- 
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trated by a fine series of photographs, on the Austro- 
Italian mountain frontiers. These admirable photo- 
graphs, with interesting letterpress, give a vivid 
impression of the enormous difficulties which the 
Italian army must face in forcing its way through 
the Trentino. 


In the June issue of Man Major A. J. N. Tre- 
mearne describes a new variety of head-measurer for 
use in anthropometry, and likely to be suitable for 
sculptors. It is intended to meet the prejudices of 
savages who do not fear to submit to an instrument 
of this kind so long as all the measurements can 
be taken from one single position. The new model 
has been improved under the advice of Profs, A. 
Keith and Karl Pearson. Those who are interested 
in the subject can inspect the model at the Museum 
of the Royal College of Surgeons. 


Pror. E:tiott SMITH, speaking on ‘‘ The Influence 
of Racial Admixture in Egypt” at the Grafton 
Galleries before the members of the Eugenics Educa- 
tion Society, on June 4, gave an account of the 
distinctive physical and cultural characteristics and 
racial affinities of the earliest Egyptians, and discussed 
the factors which determined the development of their 
peculiar type of civilisation. He described the various 
alien peoples who entered the Nile Valley at: its 
northern (Mediterranean) and southern (Sudanese) 
extremities; their influence upon the physical features 
and mental aptitudes of the Egyptians, and its bearing 
upon the history of Egypt and the achievements of its 
people. The stimulating effect of contact with the 
more energetic and enterprising people of the north 
was counterbalanced by the retarding influence result- 
ing from intermixture with the negroes from the 
south; and the fluctuating fortunes of Egypt through- 
out her long history was intimately related to the 
ascendancy of one or other of these conflicting factors. 


Tue U.S. Department of Agriculture has just 
issued a pamphlet embodying the results of ‘‘an ex- 
periment in house-fly control’? carried out at the 
Maryland Agricultural College. In this experiment it 
was sought to destroy, not the adult insect, but the 
larve bred in a “maggot trap,” formed by an ex- 
posed heap of stable-manure placed on a specially 
constructed platform. This consisted of a wooden 
grating placed upon stout pillars standing upon a 
concrete floor surrounded by a concrete wall, four 
inches high, to retain water. All the flies in the 
neighbourhood resorted to the heap to deposit their 
eggs. None of the larvae hatched therefrom attained 
to the pupation stage owing to the fact that the 
manure was kept saturated with water, which served 
to deprive the heap of air. Such as attained to full 
growth invariably migrated to the bottom of the 
heap and fell through the grating into the water. In 
this way it is claimed that 98 per cent. of the larve 
hatched in the heap were destroyed. Old manure 
was found to be unfavourable for the breeding of 
flies, owing to the absence of air and the high per- 
centage of carbon dioxide. and methane within the 
mass. Adult flies, captured. as they emerged from 
carefully guarded breeding places, were powdered 
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with red crayon or sprayed with rosolic acid, and 
liberated to test their range of migration, which was 
found not to exceed 7oo yards. 


A VIVID account of the fauna and flora of the great 
forests and swamps of northern Queensland appears 
in the Victoria Naturalist for April by Mr. J. A. Ker- 
shaw, the Curator of the National Museum of Mel- 
bourne. In spite of rain and mosquitoes, much 
valuable field-work was accomplished. His account 
contains some interesting notes on crocodiles, fire- 
flies, and elephant beetles, and on the ‘‘ bower” of 
the fawn-breasted bower-bird, a specimen of which 
was procured for the museum. 


AN exhaustive and well-illustrated history of the 
midges (Chironomidz) of Illinois, by Mr. J. R. 
Malloch, appears in the Bulletin of the Illinois State 
Laboratory of Natural History for May, which may 
be read with profit by those interested in the problem 
of the origin and evolution of species, as well as by 
students of the Diptera. The author describes the 
complete life-history of a most peculiar form of larva 
belonging to the Ceratopogoninz, which lives in sub- 
merged logs; and he has, besides, succeeded in dis- 
covering new characters which will materially lessen 
the labour of distinguishing the members of this 
sub-family, which is always a difficult task. 


INSTANCES of discontinuous distribution are always 
worth recording. Hence attention may well be 
directed to the surprising occurrence of a _ gnat 
(Culex hortensis) at Logie, Elgin, which, according 
to Mr. F. W. Edwards, in the Entomologist’s Maga- 
zine for May, was until recently not known outside 
the Mediterranean region. In 1913, however, it was 
recorded from the neighbourhood of Bonn. The 
Scotch specimen differs from its congeners from 
southern Europe only in having the wing-scales 
slightly broader, and from the common British gnat 
(Culex pipiens) in having the white bands on the 
abdominal segments apical instead of basal, and in 
having broad, flat scales on the prothoracic lobes. 


THOSE interested in the behaviour of animals will 
find two suggestive papers in the Zoologist for May. 
In the first of these the Rev. H. Victor-Jones dis- 
cusses the vagaries of the parasitic protozoan Kerona. 
Contrary to the generally accepted opinion he finds 
that all three species of Hydra serve as its hosts, and, 
further, his experiments seem to show that when 
food is withheld from the Hydra the parasites migrate 
with impunity to the coelomic cavity, ‘wandering in 
and out with safety.’”” Thus, he points out, Kerona 
can no longer be regarded as a strictly Ecto-parasite. 
Another interesting point raised in this paper is the 
nature of the stimulus which apparently controls the 
migrations of Kerona from the outside to the body- 
cavity. It would seem that the guiding factor in this 
migration is the search for food, from which the 
author infers that after all Kerona may have to be 
regarded as a commensal rather than as a parasite. 
In the second paper Mr. H. N. Milligan contributes 
some observations on the behaviour of a captive 
rockling (Motella mustela), which would seem to be 
one of the most timorous of fishes. The introduction 
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of some common gobies into the tank, of which it 
originally was the sole occupant, caused a striking 
change in its habits, marked by an obvious mistrust 
of the new-comers. The author’s description of the 
association, which gradually manifested itself, between 
the movements of its fellow-captives and the advent 
of food, which always caused them to display the 
most extreme excitement, furnishes another example 
of the way in which instinctively nervous animals 
overcome groundless fear as a result of experience. 


A NEW edition of the Hand-list of Tender Mono- 
cotyledons—excluding orchids—cultivated in the Royal 
Botanic Gardens, Kew, has just been issued. For 
convenience of reference the plants are arranged in 
alphabetical order, which is a departure from the 
previous edition, but will no doubt be found more 
practical and serviceable, though perhaps somewhat 
less instructive at first sight. The present list con- 
tains many more names than were in the original 
edition of seventeen years ago, partly owing to acces- 
sions from Central and South America, South-east 
Asia, and especially tropical Africa, and partly also 
because the more important natural families of Mono- 
cotyledons have been the subject of careful study by 
botanists, which has resulted in the more exact deter- 
mination of the plants now under cultivation. The Kew 
hand-lists are of so much value to horticulturists that 
it is to be hoped it will soon be found possible to bring 
the other hand-lists up to date. 


MOovuLrTonia, a new genus of Gesneracez, forms the 
subject of an interesting paper by Prof. Bayley Balfour 
and Mr. W. W. Smith in No. xl., vol. viii., of Notes 
from the Royal Botanic Garden, Edinburgh. As in 
some species of the genus Streptocarpus and in Mono- 
phyllea, only a single leafy organ is present, but the 
inflorescence is epiphyllous. The plant is considered 
to show a permanently embryonic vegetative state, 
the stalk and lamina being outgrowths from the 
primitive protocorm of the plant. The protocorm pos- 
sesses great meristematic activity, and gives rise in 
due course to the flowers. The plant is thus without 
stem, and probably without a true root. All that is 
developed is a cotyledon-like lamina from one end 
of the protocorm, which becomes the assimilating 
organ, and a long stalk which is hypocotylar in nature 
and probably gives rise to adventitious roots. An 
interesting comparison is drawn between this plant and 
the different types of Streptocarpus, and also with 
Chirita hamosa, where the flowers arise in a line on 
the upper surface of each petiole. 


SomE time ago the mathematical paradox referred 
to by “A. S. E.,”? in Nature of May 27, p. 345, was 
put in a much more striking form: ‘Suppose the 
earth spherical, and a cable laid along the equator in 
contact with the surface; its length would be about 
25,000 miles. If the cable were everywhere 6 ft. 
from the earth’s surface, how much longer would it 
be?” Led up to by talking about allowances for curva- 
ture in road-making, and by measuring circumferences 
of plates, etc., this is a good “‘catch”’ to try on your 
cleverest nephew at Christmas. Letters sent to NATURE 
on the subject give correct explanations of different 
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kinds (for the case of the circle), but they seem to | 
| But analytical tests are valuable for ascertaining the 
| causes of trouble in printing, the permanency of pig- 


miss the essential point, namely, that we are dealing 
with the difference of two values of a linear function 
of a variable. As a contrast, let us suppose the depth 
of the sea increased an inch; this would mean the 
addition of many millions of tons of water. There 
are two principal reasons why results of this sort are 
truly paradoxical to most people, in the sense of being 
unaccountably surprising. Comparatively few people 
really appreciate the properties of the simplest mathe- 
matical formula; and, apart from this, it is a difficult 
thing to make a mental scale of magnitude of any 
great extent. Thus observation and calculation con- 
vince us of the fact that if the earth were placed at 
the centre of the sun, the moon’s orbit relative to the 
earth would be inside the sun; but it is very difficult 
for people who are not astronomers to realise this in 
the same sense as they realise that a pea will go 
into a thimble. 


In an address delivered before a joint meeting of 
the Franklin Institute and the Philadelphia Section 
of the American Institute of Electrical Engineers in 
January last, Mr. W. S. Murray, consulting engineer 
to the New York, New Haven, and Hartford Railway 
Company, reviewed the conditions affecting the success 
of main-line electrification. The experience of that 
line, which possesses 75 miles of four to twelve track 
electrified route are largely drawn upon. The system 
in us2 is the high potential single-phase with contact 
wire, and as it has enabled the coal bill of his line to 
be reduced 50 per cent., Mr. Murray considers it 
superior to its rivals. He gives a long series of 
statistics of the amount of power generated at the 
central station, and the cost of operating the passenger 
and goods services and of maintaining the line and 
equipment. From these we gather that the total cost 
per train mile for power, engine-house expenses, loco- 
motive supplies and repairs, and train men is 73 cents, 
and per 1000-ton mile 47 cents. The address is repro- 
duced in the May number of the Journal of the 
Franklin Institute. 


Tue Bureau of Standards of the Department of 
Commerce at Washington has just issued a “circular ” 
on “The Composition, Properties, and Testing of 
Printing Inks.’’ This is a pamphlet of thirty-five 
pages, and deals concisely with various oils, pigments, 
driers, and formule for the making of printing inks. 
The relationship of the ink to the paper is also con- 
sidered, from the highly absorbent papers used for 
newspapers to the coated and wholly non-absorbent 
papers used for illustration work. In the former case 
the vehicle may be a non-drying oil, but where there 
is no absorption it is necessary to employ a quickly 
drying or hardening medium, though it must not dry 
on the formes or rollers. One of the most useful sec- 
tions of the pamphlet describes the ‘“‘ ink requirements 
of the Government printing office’ for web-press 
ink, job black ink, flat-bed black ink, and half-tone 
black ink, with the methods of making the practical 
tests. Actual printing tests under definite conditions 
are preferred for practically finding the qualitiés of 
various inks, because “if the article does all that is 
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required of it, its composition is of minor importance.” 


ments, and so on, and, in the opinion of the director, 
there is room for a considerable extension of such 
work. The circular is a valuable addition to the 
technology of the subject. 

OwinG to the enormous quantity of oil which is 
now carried in buik annually across the oceans, con- 
siderable interest is attached to a paper on the evolu- 
tion of the oil tank-ship, read by Mr. H. Barringer 
at the Institution of Petroleum Technologists on May 
28. Although there is no written history of the earliest 
bulk oil-carrier, the Chinese Newchang junk, origin- 
ally built for the carriage of water in bulk, and after- 
wards used for oil, must be amongst the earliest 
examples of this class of vessel. The Chinese junk 
is provided with an expansion trunk, as in the modern 
steamer, the objects being to provide for the expan- 
sion of the oil caused by rise in temperature, and to 
keep the main hold always full, thus minimising the 
wash of oil due to the movements of the vessel. For 
some years, vessels carrying 6000 to 7000 tons were 
favoured by owners, but lately the tendency has been 
to build larger ships; in 1912 to 1914 the average was 
about go00 to 10,000 tons, although ten vessels each 
of 15,000 tons capacity were built. There are now 
about 434 bulk-oil, ocean-going steamers afloat, re- 
presenting a total gross tonnage of 1,637,000. One 
hundred and ninety-two of these vessels are fitted for 
burning liquid fuel. In the years 1910 to 1914 inclu- 
sive, 166 vessels were put into commission, having a 
total gross tonnage of 800,000, the output in these 
five years being equal to nearly half the tonnage now 
afloat. In addition to these steam vessels there are 
fifty-seven sailing ships representing 99,788 gross tons. 
Many of the recent ships are constructed on the Isher- 
wood principle of longitudinal framing. The oil- 
pumping arrangements are very complete. The capa- 
city of each of the four duplex pumps fitted to recent 
steamers is 300 tons per hour; these pumps are designed 
to deliver oil against a pressure of 250 Ib. per sq. in., 
and have enabled 15,200 tons of liquid fuel to be 
discharged in 313 hours through one 14-in. shore 
line. 

INFORMATION has been received at the Meteorological 
Office from the seismological observatory at Eskdale- 
muir of the record of a large earthquake which 
occurred on June 6, at about 9 p.m., G.M.T. The 
computed position of the epicentre of the disturbance 
is latitude 10° S., longitude 60° W.; that is, in Brazil. 


MEssrs. WITHERBY AND Co., who are to publish 
“The Birds ‘of Australia,” by Mr. Gregory M. 
Mathews, announce that the subscription list will close 
on June 30, so that orders should be placed immedi- 
ately, as no new subscribers will be accepted in the 
British Islands after that date. The complete work is 
compiled from all published sources and from the 
author’s own observations, together with those of a 
large number of field-naturalists in all parts of 
Australia. The edition is strictly limited to 260 num- 
bered copies, more than two hundred of which have 
been already taken up. 
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OUR ASTRONOMICAL COLUMN. 


PARALLAXES OF Four’ VisvuaL Brnaries.—The 
parallaxes of four visual binaries have been determined 
by Mr. F. Slocum from photographs taken with the 
4o-in. refractor of the Yerkes Observatory, the values 
of which are given in the Astrophysical Journal (vol. 
xli., No. 3). The following is an abridged summary 
of the results :— 


Probable 
error 


Relative 
parallax 


Proper 
motion 


0°49 
0°23 
43 
1°30 


Star Spectrum 
a“ 
+0°008 

O’ol4 
0°007 
torolo 


+0°058 
+0°073 
+0'212 
+0'084 


42 Come ... F5 
n Corone ... G 
70 Ophiuchi.. K 
85 Pegasi ... G 


The author then gives two further tables showing 
the absolute parallax, cross velocity, motion in space, 
mass, and luminosity of each system, together with 


magnitudes. The following abridged table indicates 
some of the above results :— 

Period 
in years 
253 
41-6 
87-9 
25°4 

ABNORMAL VARIABILITY OF M1ra Cet1.—The variable 
o Ceti, or Mira, is perhaps the most interesting of all 
known variables, and its large range of magnitude, 
varying from a bright naked-eye star to invisibility, 
renders it an object of fascinating-study. It is, how- 
ever, a variable variable, for not only does its period of 
waxing and waning oscillate from about 320 to 370 
days, but the brightnesses at maxima or minima do 
not always reach the same values. Sometimes the 
magnitudes reached at maxima are estimated to be 
from 1°2 to 3°9, and the minima magnitudes vary from 
So to. g'5. It is quite possible that these minor changes 
are themselves periodic. A note on the recent be- 
haviour of this star is printed in the Memorie della 
Soc. degli Spett. Italiani (vol. iv., ser. 2, March), and 
in it Sig. A. Bemporad refers to the recent abnormal 
maximum, He points out that at the last maximum, 
which occurred in the present year, the variable only 
reached magnitude 4'2, while the previous maxima in 
1910, 1911, and 1914 were 3°3, 3°5, and 3°6 respectively. 
Unfortunately, no data are given for the years 1912 
and 1913, for it could then be seen whether there had 
been a gradual diminution of the brightness at maxi- 
mum during those years. The values for the ampli- 
tudes (in magnitude) of the light waves, estimated 
from a minimum to a following maximum, are given 
by him as follows :— 


Mass of 
system 


1-97 
0-94 
I-22 
I-21 


Absolute parallax 
of binaries 


+0-062 
0:076 
0216 
+0-088 


42 Come 

n Coronz 

70 Ophiuchi 

85 Pegasi ‘ih 


Ig!0-11 

m. m. 

62... 62 
and these values show a flattening out of the curve, 
especially during the last period. The intervals in days 
occupied from a minimum to the following maximum, 
for the same years as given above, were 118, 129, 122, 
104, and these values again show the abnormality of 
the recent maximum. 

Another communication on recent observations of 
this variable appears in Astronomische Nachrichten, 
N. 4801. This is contributed by Prof. A. A. Nijland, 
who gives a bright curve extending from July, 1914, 
to March of the present year. According to him, the 


IQti-12 1913-14 1914-15 
m. m. 


60 ... 5:2 


minimum occurred on October to of last year and the | 


Maximum on January 29 of the present year, its 
magnitude not exceeding 4-0 with the naked eye on 
the latter occasion. 
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REPORT OF THE BOMBAY AND ALIBAG OBSERVATORIES. 
—The director of the Bombay and Alibag Observa- 
tories, Mr. N. A. F. Moos, presents his report on the 
conditions and proceedings of these observatories for 
the year ending December, 1914. As the work is 
chiefly routine, namely, time, meteorological, and 
magnetic observations, which vary little from year to 
year, the report is very similar to those of former 
years. It shows that the observatory has been free 
from plague or any other infection during the past 


| year, although a severe epidemic raged in the town 


during the winter months up to the middle of May; 
that the time-balls were dropped successfully on almost 


| every occasion; that the magnetic instruments are in 


good working order; that the Milne seismograph 
recorded forty-seven earthquakes during the year, one 


| of which was a great disturbance (May 26), besides 


several small local and other movements, etc. A long 


’ y og | list is given of the routine operations, and it is stated 
the elements of the orbits, the radial velocities, and the | 


that the major portion of the volume of magnetic 


| disturbances, charts, data, and discussion for the years 
| 1906-14, which brings up to date the data, etc., pub- 
| lished in the magnetic volume 1846-1905, is in the 
| press, and expected to be completed shortly. 


The 
magnetic work in connection with the programme of 
the Australian Antarctic Expedition was completed 


| during the year. 


THE ANNUAL OF THE NATIONAL OBSERVATORY OF RIO 
DE JANEIRO.—The issue of the annual of the National 
Observatory of Rio de Janeiro is the thirty-first of the 
series, and, like its predecessors, contains a large 
amount of useful tables and data. The volume is 
divided into four parts, the first dealing with the 
calendar and astronomical data for the present year, 
the second composed of tables, etc., for the reduction 
of astronomical observations, the third giving a 
synopsis of the metric system, different units, and 
physical constants, and the fourth and last part con- 
cerning geo-physics and climatology, tables of the tides 
for numerous places forming an important portion of 
this section. 


AGRICULTURAL RESEARCH AT THE 
ROTHAMSTED EXPERIMENTAL STATION.} 


‘THE Rothamsted Experimental Station was for 

many years entirely supported by the generosity 
of its founder, the late Sir John Lawes, but latterly, 
as one of the institutes for agricultural research to 
which grants are made from the Development Fund, 
has been able considerably to extend the scope of its 
operations. Thanks to this assistance and to numerous 
private benefactions, the station has been able to 
enter into occupation of the Home Farm at Rotham- 
sted, giving it scope for the desired increase in its 
field-work, and of a range of new laboratories, now 
nearing completion, that will compare favourably with 
those of any other institution of a similar nature. 
The day is past when a chemist alone could supply 
all the ‘science an agricultural experiment station 
could be supposed to need; chemistry itself has become 
differentiated, and some of the agricultural problems 
demand the specialisation of an organic as others of a 


| physical chemist over and above the purely analytical 


work that still constitutes so much of the routine 
of such a station. Biological questions are also 
involved, so that we see on the enlarged staff of the 


| Rothamsted Station bacteriologists, botanists, and a 


protozoologist. 

Dr. Russell, in recording the pulling down of the 
old laboratory wherein for sixty years so much of 
the pioneer work of the science has been accomplished, 


lV Lawes Agricultural Trust. Rothamsted Experimental 


Station, 
Harpenden. Annual Report for 1914. 


(Harpenden: D. J. Jeffery, 1915.) 
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takes occasion to discuss the bearing of the work 
of a research station upon the development of agri- 
culture. He maintains that its function is to obtain 
knowledge that the corps of teachers and experts now 
in the country can utilise. ‘‘ Before the expert adviser 
and the teacher can do their work satisfactorily it is 
evident that definite systematic knowledge myst be 
obtained of the subject with which they have to deal. 
Until this has been done much of their teaching must 
be purely conjectural, and may even be unsound—the 
history of the subject is full of illustrations in point. 
The only safe foundation on which their work can 
be built up is sound accurate knowledge gained by 
systematic investigation.” 

This appears to us very necessary doctrine; the 
State has now endowed Rothamsted so that it becomes 
subject to official criticism as to whether it is return- 
ing value for its money, and official criticism always 
likes to take its cue from the practical man. Yet 
much of the best work of Rothamsted must remain 
not merely unappreciated by, but unintelligible to, the 
practical man; the real test of its value must be 
whether it is moulding the opinion and rendering 
more accurate the advice of the teacher who is deal- 
ing directly with the farmer. To take a case in point : 
one of the commonest questions addressed to the 
scientific man by the farmer is whether he should 
lime his land, how much should be put on, and 
whether quicklime or carbonate. The first part of the 
question admitted of some sort of answer from 
analysis, though the chemist who began by deter- 
mining the amount of calcium dissolved out of the 
soil by acid (a practice by no means extinct) arrived 
at most misleading results. Later the chemist began 
to determine the carbonate in the soil as a measure 
of the necessary base to supply which is the function 
of quicklime or carbonate, and latterly refined methods 
of analysis were devised to pick up the trace of 
carbonate which in many soils makes all the difference 
between fertility and poverty. Still, there were many 
dubious cases left; nor were they quite cleared up by 
attempts by means of litmus, etc., to determine 
whether the soil was neutral or acid. 

In a set of papers abstracted in this report Hutchin- 
son and MacLennan have practically cleared up the 
difficulties by attacking the problem from the chemical 
and biological side simu!taneously. As an outcome 
they have devised an analytical process which proved 
sufficiently critical to indicate differences in the soil 
corresponding to the varying natural flora of parts 
of Harpenden Common, a non-calcareous soil verg- 
ing on acidity and in places overpassing the neutral 
limit. These authors further were able to dis- 
crirmiinate between the action of quicklime and 
carbonate of lime, so as to arrive at a rational ex- 
planation of the very different action upon the soil 
they occasionally exhibit. The continuous work these 
three papers represent would appear to a practical 
man to be wasted; he ‘knows’ that lime is the 
remedy for sour soils and requires no research to 
teach him that. The shoe does not happen to be 
pinching him, but the time comes when some other 
practical man begins to wonder if his soil is sour and 
if he wants lime or had better try chalk or ground 
limestone, points on which the general maxim of 
sour soils requiring lime has no particular bearing 
So he turns to his scientific adviser, who is now, 
thanks to Hutchinson’s and MacLennan’s research, 
in a position to answer with some accuracy. We 
have laboured his point because it is typical; years 
and years of work of a research station, even if 
successful, may be required in order to modify a 
single sentence in a text-book, upon which, in its turn, 
depends the judgment of men whose function it is to 
advise the farmer. 
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To the practical man the work of a research station 
must always seem remote and in the air; fortunately 
the old field plots at Rothamsted have such an extra- 
ordinary fascination and raise such interest in the 
least scientific of farmers that the value of the unseen 
laboratory work has been also taken for granted; 
moreover, the new land available is being utilised 
for sundry temporary experiments of immediate in- 
terest to the working agriculturist. 





PRESENTATION TO SIR PHILIP MAGNUS. 


DISTINGUISHED company assembled in Car- 
penters’ Hall, London Wall, on Wednesday, June 
2, on the occasion of the presentation to Sir Philip 
Magnus, M.P., of an address on his retirement from 
his position as superintendent of the technological 
examinations of the City and Guilds of London Insti- 
tute, which he has held for the last thirty-five years, b\ 
the Association of Technical Institutions, a body repre- 
senting more than ninety such institutions in th 
United Kingdom and in the colonies. The assembl\ 
was a fine testimony of the esteem in which he is 
held by all ranks of educationists for the eminent 
service he has rendered by speech and writings and b) 
administrative work during a long and strenuous life. 
There were present, among many others, Sir Alfred 
Keogh, who presided, Sir Henry Miers, the Rt. Hon. 
Herbert Samuel, M.P., Mr. Pike Pease, M.P., the 
Rt. Hon. Sir Wm. Mather, Sir H. F. Hibbert, M.P., 
Sir Swire Smith, Sir George R. Kenrick, Sir Amherst 
Selby-Bigge, Sir John Struthers, Mr. Morton Latham, 
Prof. H. E. Armstrong, Dr. G. T. Beilby, and repre- 
sentatives of the Teachers’ Registration Council, of 
the associations of directors and secretaries for educa- 
tion, of teachers in technical institutions, of the art 
masters, of Local Government officers, and of the 
College of Preceptors. The presentation of the illu- 
minated address was made by Mr. J. H. Reynolds, 
and of the personal gifts to Sir Philip and Lady 
Magnus by Sir Wm. Mather. The address set forth 
the high appreciation of the association for the great 
services rendered by Sir Philip Magnus as a member 
of the Royal Commission on Technical Education of 
1882, and for the important share which he has taken, 
not only in the development of technical education as 
a consequence thereof, but in the endeavour to place 
upon a sound footing the teaching of science in the 
secondary school and to introduce the principles and 
practice of manual training in all types of schools. 
Reference was made in the course of the proceedines 
to the great value of the work accomplished by the 
institute under the guidance and inspiration of Sir 
Philip Magnus, to the help and encouragement given 
in the foundation of many technical institutions, to 
the establishment of a system of technological exam- 
inations which last year comprised _ seventy-three 
subjects attended by 56,000 students, and to the para- 
mount necessity of more serious attention being given 
to the cultivation of science and to its application to 
industrial uses if the nation is to maintain success- 
fully its industrial and commercial position in com- 
petition with other nations and especially with 
Germany. No attempts to “capture’’ German trade 
can have any possible chance of success unless they 
are founded on the sure basis of scientific research 
carried out by men thoroughly trained as scientific 
investigators, supported, as in Germany, by ample 
resources; and for this purpose it is necessary that 
there should be an entire change in the attitude of the 
English employer, from whom much more active 
encouragement and sympathy are needed. The course 
of the war has shown the enormous advantage which 
Germany enjoys as a result of her sedulous cultiva- 
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tion of science in its technical applications, and the 
peril in which some of our staple industries have been 
: 

placed by reason of our lack of dyestuffs and other 
materials which are the product of her great chemical 
manufactories, and which could, if proper encourage- 
ment were given and suitable measures taken, be 
produced in this country. 


THE UNIVERSITIES AND INVESTIGATION. 


Mest of us are perhaps a little tired of addresses 
+ by eminent people explaining that the extension 
rather than the propagation of knowledge should be 
ihe primary object of a university. But the most 
jaded appetite will find something stimulating in a 
founder’s day address delivered at Clark University 
by Prof. Ralph S. Lillie (Science, April 16). Nowhere 
has the case been put more simply and directly, with 
greater force and less of the overstatement which is 
apt to defeat its own objects; nowhere has the defence 
of “useless knowledge’’ been conducted with greater 
cogency and sanity. 

But Dr. Lillie’s main object is not to establish 
principles to which everyone in these days pays at 
least lip-service, but to inquire how best they may be 
put into operation. What exactly should a university 
do to encourage research? Build laboratories, endow 
chairs, and try to attract the best men to fill them— 
such is the answer which would probably be given in 
this country. But American experience seems to show 
that something further is also needed. These things 
have been done on an unprecedented scale, and yet 
the production of work of the highest class is incon- 
siderable compared with that of several European 
countries far less lavishly equipped. Why? asks Dr. 
Lillie. 

His answer is that the right spirit of research is 
lacking. He thinks that it has been too hastily 
assumed that the methods which have proved success- 
ful in the production of goods must be equally success- 
ful in the production of thought. The cult of the 
card-index, the typewriter, and the timekeeper has 
been carried too far; the heads of departments are 
overburdened with executive duties, and the demand 
for an appearance of strenuous activity leaves them 
and their subordinates no time to think. 

And Dr. Lillie has a graver charge to bring. He 
accuses some American universities of being under the 
influence of a mistaken conception of democratic 
equality. He finds it necessary to protest against ‘‘a 
spirit of hostility to distinction.’”’ He quotes influential 
speakers to show that there is a tendency to under- 
rate the importance of the exceptional mind and to 
imagine that everything can be achieved by industry 
without genius. He does not doubt the value of 
organised collaboration in the development of an in- 
vestigation, but he fears that the exaggerated import- 
ance attributed to “‘team-methods” is apt to smother 
the individual inspiration from which all _investi- 
gation must spring. ‘A university should be the 
stronghold of individuality,’ he protests in a notable 
phrase, 

How far the diagnosis is correct it is not for a 
foreigner to judge, but the questions he raises have 
an interest beyond any immediate application. Is it 
really possible to do anything actively to encourage 
research? Will not official attempts to encourage the 
highest form of scientific learning have the same 
deadening effect as official attempts to encourage art? 
Can we do anything to produce a genius except avoid 
crushing him when he appears, and is even this nega- 
tive precaution necessary? A genius is one who 
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moulds and is not moulded by his circumstances, and, 

in spite of Dr. Lillie’s fears, the men he wants will 

appear in the fulness of time when they are ready. 
N..R. C. 


ECONOMIC GEOLOGY OF NAVANAGAR.! 


N R. E. HOWARD ADYE, as Director of the 

Geological Survey of Navanagar, has written a 
memoir of 262 pages on the economic geology of the 
State. A coloured lithological map, on the scale of one 
inch to four miles, is bound up in sections with the 
volume, and numerous photographic plates of rock- 
sections and a few landscapes illustrate the text. The 
rock-slices have been selected with the care that might 
be expected from Mr. Adye’s previous work (see 
Naturg, vol. lxxvii., p. 125), and a system of lettering 
indicates the various mineral constituents. The pro- 
duction of this handsome and well-bound memoir by 
the Government of a native State in India renders the 
portrait of the Maharaja, Jam Shri Ranjitsinhji, dis- 
tinetly welcome as a frontispiece. 

One of the most interesting features of the region 
is the wide development of a foraminiferal limestone, 
which was laid down apparently in  post-Pliocene 
times, and which is now in places 1100 ft. above the 
sea. The name “ Miliolite’’ has been unfortunately 
given to this stone, and is retained, with suitable 
explanations (pp. 133 and 135), by the author. The 
rock becomes hard and durable on exposure, and has 
been used with marked success for building. Great 
masses of * hypabyssal”’ acid rocks occur in the south 
of the State, giving rise to the bold features of the 
Alech and Bard Hills. Mr. Adye predicts a commer- 
cial future for the micropegmatitic and other fine- 
grained types (granophyres and felsites), which are 
capable of being highly polished, and are also service- 
able as road-metal (p. 219). This series, with which 
a few rhyolites are associated, was intruded about the 
opening of the Eocene period into the widely-spread 
basalts of the Deccan trap. Pipe-amygdaloids (p. 56) 
and other types of the vesicular basic lavas are de- 
scribed. In dealing (p. 194) with the quality of tough- 
ness which characterises ophitic basalts, the nodular 
crystals of pyroxene in which the felspars are embedded 
are styled ‘‘ plates.” This is a very common slip, due 
to the impression given by these objects in rock-slices ; 
but it injures the explanation given of the resisting 
properties of the rock. Perhaps we must not grumble 
at the new names proposed for altered limestones, 
‘‘pindaralite’’ (pp. 178 and 181) for a marine rock 
permeated by iron hydroxide, and ‘ ramwaralite"’ 
(p. 183) for a similar reck in which dolomite has 
developed. Such terms will at any rate attract interest 
within the State, and will thus serve one of the main 
objects of the book. 

Mr. Adye’s style has become curiously assimilated 
to that of certain Indian writers of English. Apart 
from the irregular distribution of commas, there are 
phrases like ‘‘sacerdotal equipments” and “ revenons 
a nos moutons,” and the statement (p. 9) that a range 
of hills ‘“‘has hitherto remained ‘ without a local habi- 
tation and a name,’’’ which would make a stranger 
doubt the author’s nationality. How did a hill escape 
a local habitation? These things, however, probably 
show the influence of environment on a writer who is 
obviously throwing his energies into the development 
of the country which he serves. 


G, A; J. . 


1 ‘* Memoir on the Economic Geology of Navanagar State in the Province 
of — India.” By E. H. Adye. (Pombay: Thacker and Co., 
1914. 
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THE ROYAL OBSERVATORY, 
GREENWICH.} 

HE Moon’s Tabular Place.—The total number of 

observations made of the moon during the year 

ending May 10, 1915, is 107 with the transit-circle and 

98 with the altazimuth, viz. :—64 in the meridian and 

34 extra-meridian. Taking both instruments, observa- 

tions of the moon have been obtained on 127 days 
during the year. 

The mean error in right ascension of the moon’s 
tabular place for 1914 is —o-876s. from meridian ob- 
servations and —o0-933s. from extra-meridian observa- 
tions of the moon’s limb, and —o-g15s. from meridian 
observations of the crater Mésting A. The transit 
circle gives —o-899s. Attention is directed tothe great 
increase in recent years of the mean tabular error 
of the moon’s longitude. From 1883, when New- 
comb’s Empirical Correction was introduced into the 
‘*Nautical Almanac,” the values (all reduced to the 
same equinox) are— 

—0:03 | 1899 sx aa 2-18 
—o-16 | 1900 ees es 2-69 
—0-09 | IgOI ined ae 2-77 
—O-II | 1902 we ‘aa 3:15 
+021 | 1903 eas pen 3:08 
+076 | 1904 = —_ 3°16 
—0-38 | 1905 ax ‘nis 5:29 
—0-27 | 1906 eat as 5-91 
+072 | 1907 «se ~ 596 
+0-79 | 1908 sas as 5:97 
—0-06 | 1909 — — 6-41 
—1-20 | IgI0 as din 7°85 
| IQII ae ane 8-34 

| 1912 ie oe = 979 

1913 se we 11-93 

1914 sits ws 13:0 


Cookson Floating Zenith-Telescope.—During the 
year 238 photographs have been taken, 231 for latitude 
groups and 7 for scale determination. From the com- 
mencement of the observations, 1911, September 7, 
609 latitude plates (excluding rejected plates) have 
been obtained, of which 553 have been measured in the 
direct, and 549 in the reversed position. In addition, 
24 plates taken for scale have been measured and one 
plate rejected. 

The results obtained since the commencement of the 
seven years’ series of observations until the end of 
1914 have been discussed, and the results communi- 
cated to the Royal Astronomical Society. The value of 
the aberration constant obtained is 20-467” +0-006". 
The observations also furnish a determination of the 
latitude variation, although not designed primarily for 
this purpose. The latitude variation derived in this 
way shows a satisfactory agreement with the results 


of the International Latitude Service, and it is hoped: 


that a comparison of the two series of results when 
the Cookson results have been brought to a conclusion 
will throw some light upon the origin of the z term 
in the latitude variation. 

The 28-in. Refractor.—Observations of double stars 
have been made from a working catalogue containing 
all known double stars showing appreciable relative 
motion, which are within the range of declination of 
the instrument. A number of other stars are included 
for various reasons, particularly some of those dis- 
covered by Hussey and Aitken under 2” separation. 
Since October 16 M. Jonckheere, the director of the 
Lille Observatory, has also had the use of the instru- 
ment in connection with the catalogue he is preparing 
of double stars of less than 5" separation discovered 

1 From the report of the Astronomer Royal, Sir F. W. Dyson, F.R.S.. to 


the Board of Visitors of the Roval Observatory, Greenwich. Read at the 
Annual Visitation of the Royal Observatory, on June s. 
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since 1905, the date of Burnham’s General Catalogue, 
and has carried out many re-measures and verification 
of positions. 

Thompson Equatorial.—The work with this instru- 
ment has been concentrated on stellar parallax and 
photographic photometry. The photographs have all 
been taken with the 26-in. refractor. 

The programme of stars the parallaxes of which are 
being determined contains all those between declina- 
tion+64° and the north pole which are known to have 
a proper motion of more than 20” a century. Each 
star is photographed at times of opposite parallactic 
displacement in right ascension on the same plate. 
It is found that six such plates give a good determina- 
tion. For three of the plates the first exposure is 
given when the star transits soon after sunset and the 
second exposure when it transits a little before sunrise, 
and for the other three the morning exposures are 
made first. Generally, the series of exposures will be 
extended over two or possibly three years, so as to 
avoid anything systematic in observational or instru- 
mental conditions. 

During the year ended May to, a first exposure has 
been given to 238 plates and a re-exposure to 294. In 
the same period 234 plates have been measured and 
39 in duplicate. Experience seems to show that dupli- 
cate measurement is unnecessary, it being understood 
that each plate contains six images of each star, three 
at each epoch, and that in the first measurement the 
plates are reversed and every image measured twice. 
the parallaxes of 40 stars have been determined, with 
an average probable error of +0009", and the results 
will be communicated to the Royal Astronomical 
Society. 

The determinations of photographic magnitudes 
with the 26-in. refractor have been made by comparing 
certain fields with the polar standards determined by 
Prof. Pickering. Generally, exposures.of 6 minutes 
have been made on Ilford ‘‘ Monarch”’ plates, and the 
limiting magnitude reached is about 140m. on the 
Harvard scale. During the year 88 photographs of 
this kind have been taken of the ‘selected areas” of 
Prof. Kapteyn. 

Six-inch Astrographic Triplet.—The catalogue of 
photographic magnitude of stars down to the oth 
magnitude between dec. +75° and +65° has been 
completed and published. It contains 5514 stars the 
magnitudes of which are determined with an average 
probable error of to-06m. The large field of this lens 
makes it very suitable for the determination of the 
photographic magnitudes of the brighter stars, and it 
is hoped to carry on this work in other declinations 
as opportunity offers. 

Astrographic Equatorial—The observing has con- 
sisted mainly of chart plates for the Oxford zone dec. 
+25° to +31°. Two exposures of 30 minutes each 
are given to each field, Wellington ‘‘ Xtreme” plates 
being used on account of their speed. 

The printing of vol. iii. of the Astrographic Cata- 
logue was finished in August. This volume contains 
the right ascensions and declinations, as well as the 
photographic magnitudes, of 16,780 stars from declina- 
tion +64° to the north pole deduced from the measure- 
ments of the astrographic plates. 

A thorough examination of these stars for the deter- 
mination of proper motion is being carried out, and 
in addition to the catalogues mentioned comparisons 
are being made with the observations of Lalande, 
Argelander, and others. Proper motions have been 
determined for the stars of Carrington’s Catalogue 
(dec. 81° to the pole), of the Kasan Catalogue (dec. 
75° to 80°), and of the Dorpat Catalogue (dec. 70 
to 75°) as far as 18h. In a number of cases large 
proper motions have been verified by comparison o! 
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plates taken at an interval of from 15 to 20 years. 
The largest proper motion found by this examination 
is 1-0” annually belonging to B. D. 77°, 361, a star of 
g-2m. visual and 10-9m. photographic magnitude. 
" Heliographic Observations.—In the year ended May 
10, photographs of the sun were obtained on 239 days. 
The mean daily spotted area of the sun was 140 
millionths of the sun’s visible hemisphere during 1914, 
as against 8 in 1913, 37 in 1912, and 64 in 1911, thus 
showing the usual rapid rise from minimum. 
Magnetic Observations.—The mean values of the 
magnetic elements for 1914 and three previous years 
are as follows :— 


a Horizon 
Declination zontal 


force in Dip 
.G.S. units 


Year 


66 52 '6(3-in. needles) 

66 51 46 ” ” 

66 50 27 9 ” 
$0649 27 . x ” 
0-18518 \ 66 51 13 (dip inductor) 


The new magnetograph house appears to be per- 
fectly satisfactory. The arrangements for maintaining 
constancy of temperature have so far worked well, 
the indication of a set of maximum and minimum 
thermometers showing differences of only a_ small 
fraction of a degree Fahrenheit during periods of 


0:18549 ? 
0:18548 ? 
0°18534 ? 


33:0 
24-3 
5 15:2 


IgII 
1912 
1913 


1914s 6-3 


several weeks between successive visits of the observer 


to the chamber for the purpose of making scale deter- 
minations. 

Meteorological Observations.—The mean tempera- 
ture for the year 1914 was 508°, or 1-3° above the 
average of the 70 years 1841-I910. For the 12 months 
ended April 30, 1915, the mean temperature was 50-2°. 
During the 12 months ended April 30, 1915, the 
highest temperature in the shade (recorded on the 
open stand in the enclosure of the magnetic pavilion) 
was 92-1° on July 1. On 21 days the highest tempera- 
ture in the shade equalled or exceeded 80°. The 
lowest temperature of the air recorded during the same 
period was 22-3° on January 23. There were 36 days 
during the winter on which the temperature fell as 
low as 32-0°. 

The mean daily horizontal movement of the air in 
the year ended April 30 was 288 miles, which is 4 miles 
above the average of the previous 47 years. The 
greatest recorded daily movement was 791 miles on 
December 4, and the least 75 miles on April 11. The 
greatest recorded pressure to the square foot was 
26:3 Ibs. on December 28, and the greatest velocity in 


lutions of the vane in the positive direction N., E., S., 
a excluding the turnings which are evidently acci- 
ental. 

The number of hours of bright sunshine recorded 
during the 12 months ended April 30, by the Campbell- 
Stokes instrument, was 1573 out of a possible 4457 
hours, giving a mean proportion of 0-353, constant 
sunshine being represented by 1. This is above the 
average amount, principally on account of a fine June 
and a fine September. 

The rainfall for the year ended April 30 was 24-73 
inches, being o-61 inch greater than the average for 
the period 1841-1905. The number of rainy days 
(0005 inch or over) was 171. September with 0-73 inch 
was the driest month and December with 6-02 inches 
the wettest; it was, in fact, the wettest December in 
the Greenwich series, and the three winter months, 
With 12-86 inches, the wettest winter in 100 years. 
Clocks and Time Service.—The daily time signals 
The values given in last year’s report have been increased by 2oy, 


arising from a redetermination of the moment of inertia of the deflecting 
Magnet. 
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| effects. 
| back 
| Guilleminot, and others have contributed to it.? 


| affect the germinating embryo. 
an hour 55 miles on the same day. During the year | g s y 


1914, Osler’s anemometer showed an excess of 11 revo- | 





fromm the Eiffel tower have been regularly observed by 
Mr. Lewis and Mr. Bowyer. The mean of the times 
as observed by Mr. Lewis is +0-026s. late on Green- 
wich time from 209 observations, and by Mr. Bowyer 
+0-043S. late from 280 observations. The difference 
of a quarter of a second between the Eiffel Tower 
signal and the time as determined by the transit circle 
which existed two years ago appears to have been the 
personal equation of the standard observer as com- 
pared with the new impersonal micrometer. 

The accuracy of the time-balls at the Admiralty 
signal stations and of the Westminster clock is shown 
by the following table of the errors of the return- 
signals received at Greenwich. 
Apparent Error of Return Ports- 

Signal s. mouth 
Not greater than 0-2 271 251 293 «2: 
Between o-2 and o-5 13 12 14 28 

+ 05 5, Io I o 4 65 

Greater than 1-0 ) Ce) Oo 74 


Port- Devon- West- 
land port minster 


The Westminster clock was on two occasions only 
found to be more than 30s. in error. 


RADIO-THERAPY. ITS SCIENTIFIC BASIS 
AND ITS TEACHING.} 
"THE recent discovery that X-rays and y rays can 
be defracted into spectra by the natural grating 
contained in the orderly structure of crystals, sets at 
rest the question as to the nature of these radiations. 
They are of the same nature as light-waves, but of 
very much higher frequency—from 10,000 to 100,000 
times as high. 

The certitude of the identity of these three classes of 
radiation leads to issues of much importance to 
medical science. For medicine had for many years 
been invoking the aid of the mysterious X and y rays 
without in the least knowing what these agents were. 
It now turns out that they are physically identical 
with light. This fact secure, medical science is made 
heir to the discoveries of photo-electric science. I 
shall briefly restate the leading facts of this science 


On the living cell y or X-rays produce remarkable 


The study of these effects in plants dates 
several years. Schobert, Errera, Molisch, 
The 
rays may retard cell division, and more especially 
They may kill such 
cells. They may also in very feeble doses promote 
cell division. Gaskell has specially studied the effects 
of X-rays on the embryonic cells of the chick.? He 
found that up to a certain amount of exposure the 
embryo may make complete recovery from the in- 
jurious effects of the rays, but that there is a critical 
dosage beyond which recovery does not occur and 
development stops. The effects of ultra-violet light in 
setting up mitosis in certain cells of the eye are beau- 
fully shown in experiments by E. K. Martin (Proc. 
Roy. Soc., B85, July, 1912, p. 319). Certain ultra- 
violet rays—the Schumann rays—are said to be always 
very destructive in their action on living protoplasm, 
giving rise to cytolysis and death in the cases of 
spirogyra, amoeba, and other unicellular organisms, 
in less than one minute. These wave-lengths, which 
are about half the length of visible rays in the violet, 
are rapidly absorbed even in air. It has been sug- 


1 Based on a paper read to the members of the Dublin Clinical Club on 
March 16, by Prof. J. Joly, F.R.S. Reprinted with abbreviations and some 
revision from the Scientific Proceedings of the Royal Dublin Society, vol. 
xiv., No. xxxvii. 

2 “Le Radium,” vii., 1910, p. 247. 

3 Gaskell, Proc. Roy. Soc., Ser. B, vol. Ixxxiii., February, rgr1, p. 305. 
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gested that destructive organic effects are due to un- 
timely oxidation. 

The physician possesses in radiation a subtle means 
of attacking the mechanism of cell-growth, and one 
of unlimited power. It is a characteristic feature of 
true scientific advance that new powers, based on 
newly-discovered forces, are placed at our disposal. 
The possibility of physical interference with the atomic 
linkages of organic structure and its sustaining meta- 
bolic processes is a recent conception. The older 
practice recognised one way only of effecting such 
interference—by the intervention of chemical actions 
set up by drugs assimilated through the digestive 
system. Although we are to-day far from a know- 
ledge giving complete control of radiative effects, I 
venture to think that these will ultimately be found 
to be more definable and manageable than medicinal 
treatment. 

Let us consider, so far as we can, what we are 
doing when we insert into a tumour a needle filled 
with emanation. 

Within the tube the radio-active transformations of 
the atom are attended by three forms of radiations. 

(1) a rays, which are positively electrified helium 
atoms, and cannot pass the walls of the tube. With 
these, therefore, we have nothing to do. 

(2) Also B rays, on electrons, are sent out. Some 
of these are so slow as also to be stopped by the thin 
glass and steel walls surrounding the radio-active 
substances. But these walls are thin enough, as used 
in the technique introduced by the Radium Institute 
of the Royal Dublin Society,* to permit a large pro- 
portion of them to escape. Their velocity varies over 
a wide range, some electrons moving at speeds nine- 


tenths that of light. Their velocities are such as to | 


give, as already stated, both a line and a continuous 
“spectrum ’’ when sorted out by a magnetic field. 

These electrons are known to be the direct agents 
in effecting ionisation. The faster electrons probably 
penetrate a couple of centimetres in soft tissues, their 
energy dying out in the creation of ions and secondary 
y rays. The latter are re-converted to 8 radiations, 
which again take up the work of ionisation. Thus 
the whole of their energy, or the greater part of it, 
is, probably, ultimately spent in the work of ionisa- 
tion: in other words, on work which is capable of 
seriously modifying the chemical and molecular pro- 
cesses progressing in the medium. 

(3) There emerge, also, from the tube the y rays 
of RaB and RaC._ The latter enormously pre- 
dominate, most of the rays of Ra B being sufficiently 
soft to be absorbed in the walls of the tubes. These 
rays, as we have seen, move with certain definite 
quanta of energy, or in integrals of a certain quantum 
in each case: in short, in trains of rays. Wherever 
they traverse atoms they give rise to 8 rays. Some of 
these, taking up the whole energy of a wave-train, 
move with velocities similar to the most penetrating 
primary 8 rays given out by the parent radio-active 
atoms. This is the inner history of the events lead- 
ing to the ionisation of the medium according to 
recent views. 

The number of ions which these rays can generate 
in air has been computed.’ In reckoning the number 
of ions two count for one, as each electron separated 
involves the formation of both a + and a—ion. The 
numbers given refer, therefore, to pairs of ions. 

The quantities of the substances RaB and RaC 
used in the estimates are those which will be in equili- 
brium with one gram of elemental radium or with 
one curie of emanation. These substances alone con- 

4 Stevenson, Brit. Med. Jour., July 4, . » 

& Moseley end Robinson, PAUL Slog wal cavilhs Sepmamber, Spee 
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‘ cern the surgeon when he applies radio-active treat- 


ment by usage of the emanation. The rays are sup- 
posed to act for one second of time. 
From £ rays of RaB 
» FF. RaC 
” Y ” RaB 
” 7 ” RaC 


0325 x 10° 
0-64 x 10! 
0-084 x Io!” 
1-134 x Io?® 


2-183 x 10! 


Total 


Now it is of interest to estimate what these num- 
bers would represent in the therapeutic use of these 
radiations in body-tissues, on the assumption that the 
energy is in a similar degree expended on ionisation 
—an assumption which may approximate to the facts, 
seeing that the mere state of aggregation—solid, 
liquid, or gaseous—should not much affect the results. 
I take the volume of an average cell-as 125 x 10-* 
cubic centimetres, which is the volume of a cub: 
1/500 of an inch on the edge. 

I shall assume the surgeon inserts the radio-activ: 
needles containing the emanation one centimetre apart, 
and that he has only one millicurie in each needle, 
the radio-active length of the needle being one centi- 
metre. I shall also assume, as a first_approximation, 
that the radiations are completely absorbed within the 
boundaries of the tumour being treated. 

The number of pairs of ions generated per second 
by one millicurie will be 2-18x10'. And as the 
needles are one centimetre apart, we have this number 
generated per cubic centimetre. In a single cell the 
number is 272 x 10% pairs of ions. 

In actual practice there may be about five millicuries 
in each needle. We have then, theoretically, more 
than 1-3 million pairs of ions generated per cell per 
second. The assumption that all the rays are absorbed 
in the tumour is not accurate, and again the numbers 
given apply to quite unscreened radiation only. The 
softer 8 and y rays suffer absorption in the glass and 
steel envelopes. This loss applies chiefly to the rays 
from RaB. In order to make a safe allowance for 
these sources of error, as well as for the loss of the 
most penetrating of the y rays of RaC which escape 
from the tumour, I take 50 per cent. of the calculated 
number of ions, that is, 136,000 pairs of ions per cell 
per millicurie per second; or, in the working condi- 
tions, 680,000 per cell per second. In exposures 
measured by hours the numbers rise to thousands of 
millions : in ten hours to twenty-four thousand millions 
of pairs of ions per cell. 

These figures are instructive, whether they represent 
entirely effective and useful ionisation or not. Even 
if only a small fraction is usefully expended, they 
reveal the power of radio-therapeutic methods in con- 
trolling or initiating chemical changes within the cell. 

The effects of this powerful ionisation on the cells of 
the body have been demonstrated repeatedly by micro- 
scopic examination. I would refer more especially to 
the fine series of photographs obtained by A. Clifford 
Morson on carcinoma and sarcoma before and after 
exposure to radiation.° After treatment for twenty- 
four hours with 90 mgrms. of radium the obliteration 
of structure is far advanced, or even, to all appear- 
ance, complete. In the case of healthy cells of the 
rat, Lazarus-Barlow has shown that considerable expo- 
sures may produce no more than temporary disturb- 
ance of growth, and that even while treatment is pro- 
ceeding the'cells may become again apparently normal.’ 
The important point has frequently been brought out 
that the healthy cell behaves as a less sensitive system. 
This, of course, is at the basis of radio-active treat- 
ment. It is not improbable that a dosage which will 


6 Morson, ‘‘ Archives of the Middlesex Hospital,” xxxiii., p. 110. 
7 Lazarus-Barlow, Joc. cit., p. 34. 
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do no more than stimulate mitosis in a healthy cell 
will suffice to destroy the less stable cancer cell. The 
latter is, indeed, so unstable towards the ionising 
fects of the rays that a very small dose will arrest 
development, and even cause the destruction of the 
ell. A tube guaranteed to contain five milligrams of 

ure radium bromide was several times applied to 
ases of cancer in this city, the tube being screened 

ith thin sheet-lead and applied externally. It was 
afterwards found that the tube contained but o8 

erm. of radium element. This was, therefore, a 
very small dosage. All the results obtained were, 
however, beneficial. The whole subject is probably in 
its first stages of investigation in spite of the work 
which has been done. 

Failing the guidance which investigation will assuredly 
one day give us, it is interesting, and, possibly, impor- 
tunt to discuss the cell as a photo-sensitive molecular 
system, and in so far comparable with another photo- 
sinsitive molecular system, the study of which is 
less difficult to pursue.® 

Of all photo-sensitive systems with which we are 
acquainted the photographic film. is at once the most 
accessible to observation and the best understood; 
although in this, no more than in any other case, 
is our knowledge complete, or our views always 
capable of actual demonstration. We know it to con- 
sist of halogenised molecules emulsified in an organic 
colloid, the relations of salt and colloid being probably 
complex, and such that they react one upon the other 
in responding to the photo-electric effect.. Certain 
features in common with the cell will be recognised 
in this statement. It is, indeed, possible that we 
might apply it word for word as a general description 
of the activity of the cell as a photo-sensitive system. 

The photograph is an effect of photo-electric activity. 
This activity, which operates during exposure, 
generates the latent image. The latent image is 
afterwards acted on by the developer, and the negative 
produced. 

In this process we start with a halide of silver, 
loosely combined with the complex molecule of the 
gelatine, or in a state of solid solution, the instability 
of the silver halide being increased by its immersion 
in the gelatine according to principles which have 
been pointed out by Sir J. J. Thomson, in the case of 
ordinary solutions in water. We end up _ with 
separated metallic silver. The process is, then, one of 
reduction on the whole. But it is effected in two 
stages. First, the photo-electric action; then the 
chemical action of the developer or reducing agent on 
the latent image. 

The view that the process of formation of the latent 
image is founded in the expulsion of the electron 
under the photo-electric force is supported by many 
circumstances.?° ... 

What may be described as a state of static ionisation 
is set up, the discharged electrons creating negative 
ions by attachment to the gelatine surrounding the 
silver-bromide-gelatine systems, and forming an 
electro-negative region which may be regarded chemic- 
ally as comparable to an increase in negative ionic 
concentration. 

The developer acting at this stage—i.e. when ‘the 
latent image has been formed—finds the process of 
reduction facilitated by these conditions. For the 
developer is essentially a reducing agent, and the 
latent image represents a temporary release of the 
positive silver ion from attachment to the chlorine ion, 
the latter having lost its charge. 

The latent image is, in short, one stage in the re- 


: foly, Proc. Roy. Soc., Ser. B, vol. Ixxxviii., 1914. 
. - Thomson, Pht. Mag., vol. xxxvi., 1893, p. 320. 
W Toly, NaTurE, vol. Ixxii., July 27, 1905, Pp. 308, 
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duction of the complex silver bromide molecule. But 


| it is a stage reached by physical means, and owes its 


stable character to the solid nature of the medium in 
which it is immersed. Nevertheless, it runs down in 


' course of time and disappears; the negative electron 


gradually being attracted back to the central positive 
system, and re-combining with the chlorine whence 
it came. The process of destruction may be accelerated 
by over-exposure to light, X or y rays. This is the 
phenomenon of reversal or solarisation. The probable 


| explanation is that by continued exposure the electro- 
| Static stress set up by electronic segregation accumu- 


lates to the point of rupture, and there is a hurried 
return of the electron to its starting point under the 
electric stress. 

The latent image may also be induced by friction, 
pressure, or, generally, by mechanical irritation of the 


| film. The action of the mechanical stimulus is probably 
| to induce directly the separation of electrons, i.e. to 
| promote the negative ionisation. A latent image so 
| formed can be reversed by radiation. 


The reversal of the latent image may, in some cases 
at least, be effected by the infra-red and the heat 
waves. This might have been anticipated from the 
theory given above, for we would expect a feeble 
displacement of the electrons by the long waves, under 
which effect they would re-combine. 

We have now to consider the formation of the latent 
image by chemical means. 

Ii the latent image is essentially the result of a 
partial reduction of the silver halide we should expect 
its creation by reducing agents. The developers and 
sensitisers, in point of fact, generally create the latent 
image, and act most effectively when alkaline, e.g. 
pyrogallol, gallic’ acid, tannin, aqueous solutions of 
nicotine, and—it is stated*'—alkaline solutions of 
lactose and glucose. These substances, acting as 
developers, must, whatever stages may intervene, ulti- 
mately neutralise the charge upon the positive silver 
ion in the emulsion, setting it free as metallic silver. 
The effects are probably continuous with those of 
radiation in creating the latent image. Dilute solu: 
tion of ammonium hydrate alone will give the latent 
image. Some substances act as sensitisers, or owe 
their special efficiency as developers to their active 
absorption of the Lalogen. 

As opposed to the effects of the concentration of 
the negative hydroxyl ion in alkaline development, 
the action of the positive hydrogen ion upon the latent 
image is to inhibit its growth, or reverse it if already 
formed by light or otherwise. This result is made 
apparent by introducing a very weak solution of a 
mineral acid. The oxidation of the reduction product, 


| or the re-halogenisation of the partially reduced silver, 


may be involved, according to the nature of the acid 
used. The feature common to all acid intervention 
is the increased concentration of the positive hydrogen 
ion. 

The photo-sensitive molecular system of the film can 
exist in different states of sensitiveness, ranging from 
a highly sensitive to a relatively insensitive state. The 
behaviour of the ‘‘ripened’’ emulsion of the fast plate 
(i.e. of an emulsion which has been subjected to a 
process of prolonged heating) is similar in kind to 
that of the ‘“‘unripened” emulsion of the slow plate, 
but in the former all the phenomena are relatively 
advanced. The latent image is sooner formed under a 
given exposure, and much more readily reversed. 
Chemical effects are correspondingly accelerated. The 
grain of the sensitive or ripened film is much coarser 
than that of the slow or unripened film. 

We now turn to the living cell. 

We find that radiation may, if carefully modulated, 


Nl Meldola, ‘ Chemistry of Photography” (Macmillan, 1891), p. 190. 
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stimulate, and, if too intense, retard its growth, and 
ultimately destroy the molecular structure required 
for mitosis. In so far the effects on the growth of the 
cell—superficially, at least—resemble those on the 
formation of the latent image. 

It is also found—and, as already stated, the whole 
efficacy of radio-active treatment turns upon this— 
that in the case of the pathological cell these pheno- 
mena appear all in advance of the like effect in the 
normal cell. There exist then states of the cell differ- 
ing in sensitiveness towards radiation just as there 
exist differing states of the film. 

The accelerated mitosis and growth of the patho- 
logical cell appear in some cases to be traceable to 
repeated mechanical stimuli. This is parallel with the 
formation of the latent image by similar stimuli. 

Finally, the destruction of the pathological cell is 
said to be brought about by thermal radiation of a 
certain intensity. A method of treatment has even 
been founded on this. The parallel with the latent 
image also appears here. 

There is, then, a very complete parallel between the 
effects of radiative and mechanical stimuli in both 
cases, the latent image and the cell. The formation 
of both may be promoted by radiation, and by the 
same radiation in excess may be finally destroyed. 
It seems permissible to ask if the same parallel does 
not extend to more definitely chemical effects. The 
point is important, not only on the score of the con- 
venience and accessibility of the plate as a means of 
investigation, but because of certain conclusions which 
can be drawn from already known data, and which 
possibly possess a bearing on what is termed the 
cancer problem. 

We may state the argument thus :—We find certain 
chemicals producing in the film what are to all appear- 
ance identical effects with those generated in it by 
radiation. And reasoning from the fact that radiation 
produces parallel results in the case of the cell and 
the film, we ask if those chemicals which affect the 
latent image in the direction of acceleration or re- 
tardation may not also in like manner affect the cell. 
The view that this question is legitimate is supported 
by some observational facts, as will presently. appear. 

But first it is necessary to look more closely at what 
may be really involved in comparing the formation 
of the latent image with the growth of the cell. If, 
at any stage of its metabolism, a partial (or complete) 
reducing action takes place in the cell in which the 
halogen and the colloid present take a part, the simi- 
larity between the two results may be more than a 
parallel. It may be based on actions chemically or 
physically identical, or practically so. There may, in 
fact, exist, as a stage in the life of the cell, relations 
between the negative halogen ion, a positive ion united 
with this, and the protoplasm, similar to that prevail- 
ing among the elements of the film. If such exist, 
the explanation of the resemblance in the response 
of the two systems towards different agents, physical 
and chemical, is at once forthcoming. We are not in 
this case involved in the statement that the growth 
of the cell and of the latent image are parallel actions 
beyond the inference that a certain molecular re- 
arrangement necessary for the growth of the cell is 
similar in character to what is presented to our study 
in the formation of the latent image. In a sense the 
formation of the latent image is katabolic, that of the 
cell is anabolic. We are not, however, forcing a com- 
plete comparison between them, nor do the observa- 
tional facts call upon us to do more than recognise 
some photo-sensitive molecular process involved in cell- 
growth similar to one involved in the formation of 
the latent image. : 

There seems to be no doubt that the growth of the 
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cell is highly sensitive towards ionic concentration. 
Confirming and extending the results obtained by 
Loeb in’ 1898, and using similar methods, Moore, 
Roaf, and Whitley have found by direct observations on 
the embryonic cells of Echinus that even small increase 


in the concentration of the negative ion (HO) will 
accelerate growth.'? But if the alkalinity be increased 
yet a little, pathological mitoses make their appear- 
ance, and at a slightly greater alkalinity the chemical 
actions necessary for the life and metabolism of the 
cell are inhibited. On the other hand, an increased 


ob 
concentration of the positive ion (H) from the first 
retards, and, if pushed further, inhibits, growth. The 
parallel with the action of alkaline sensitisers and acid 
retarders upon the film is obvious. 

Observations showing an abnormal lowering of 
acidity in the digestive secretions of cancerous patients 
have been made by several investigators. Messrs. 
Moore, Roaf, and Whitley in 1905 found that the 
diminution of hydrochloric acid in the stomach was 
independent of the location of the disease.** Copeman 
and Hake, in 1908, published results which failed tc 
confirm those of Moore.** The question as regards 
the secretion of HCl cannot be regarded as finally 
settled. But a lowering of acidity as a frequent 
feature in cases of malignant disease seems to be 
accepted as proved. With old age a similar pheno- 
menon is observed, and with advancing years the 
liability to cancer increases. 

These facts suggest that the antagonistic action of 
the acid and the alkali in the cell is parallel with the 
antagonistic action of restrainer and sensitiser upon 
the film. The latter may be illustrated by a simple 
experiment on the film. A latent image is formed on 
a dry plate, either by brief exposure to light or by 
application of a sensitiser. The application of a wash 
of very dilute HCI left on the plate for a couple of 
minutes will then obliterate the latent image, as will 
be found upon applying a developer. The effect is 
best obtained with highly dilute acid. Such a strength 
as is said to prevail normally in the secretion of the 
stomach—o-2 to 0-4 per cent.—works effectively. 

The possibility that substances which act as sensi- 
tisers or restrainers on the film may act to promote 
or retard mitosis in the cell must be admitted from 
these results, some of which are obtained by direct 
experiment on the living cell. 

The fact that cancer of tongue, lip, and throat, 
and generally of parts around the mouth, is chiefly 
confined to the male sex has before now been regarded 
as raising a suspicion as to the injurious effects of 
tobacco smoking.'5 

The effects of a solution of the volatile substances 
evolved from burnt tobacco, upon the film, support 
this inference. If tobacco smoke is bubbled through 
water, and a little of this water is poured on the photo- 
graphic plate in the dark, and again washed off, a 
vigorous latent image will be obtained, as develop- 
ment will demonstrate. 

Now C. and R. Hertwig and Galleotti!® mention 
nicotine as one of a few substances which they found, 
by direct observation on animal cells, produced patho- 
logical mitosis and derangement of cell-division closely 
similar to those which are observed in cancer growth. 

It is evident that we may find, in this indica- 


12 Moore, Roaf, and Whitley, Proc. Roy. Soc., Ser. B, vol. Ixxvii., October 
1905. 
13 Moore, Roaf, and Whitley, Proc. Roy. Soc., Ser. B, vol. Ixxvii., May, 


1905. 
a Copeman and Hake, Proc. Roy, Soc.. Ser. B, vol. Ixxx., June, 1908. 
15 Statistics of cases treated in the Middlesex Hospital in 1913 show that 
the number of crses of the kind in the male and female sexes stand as 8.3 : 1. 
Archives, xxviii.. p. 2. 
16 Referred to by Moore, Roaf, and Whitley, Proc. Roy. Soc., Ser. B, vol. 
xxvii., October, 1905. 
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ition of the film, support for our line of reasoning. 
Ihe substances present in tobacco—probably the in- 
tensely alkaline substance nicotine in chief—set up in 
the cell those same electro-negative conditions which 
cause or assist it to promote the formation of the 
latent image, and in this way locally precipitate a 
state of mitotic instability which from other causes— 
o be presently discussed—may prevail as a tendency 
throughout the body cells of the patient. Local 
mechanical stimuli may contribute. It is, of course, 
not impossible that in many cases of the kind the 
effect is so far due to the local causes that but for 
these the cancer would not anywhere have invaded 
the body. 

According to Dr. W. S. Bainbridge (‘‘The Cancer 
Problem,” p. 67; New York: The Macmillan Co.), 
‘cancer of lip, tongue, cheek, and buccal mucous 
membrane is of relatively frequent occurrence in both 
sexes in India, in consequence of the chemical irrita- 
tion produced by the chewing, or holding in the 
mouth, of a mixture of betei leaves, areca nut, tobacco, 
and slaked lime.’’ 

The seeds of Areca catechu are rich in tannin and 
also contain arecolin, an alkaloid closely related to 
nicotine, being, in common with it, a derivative of 
pyridine. Choline, a strong base answering the 
general reactions of alkaloids, is also present. The 
betel leaf is the leaf of Piper betle, and contains yet 
another alkaloid of the pyridine group—piperine (Haas 
and Hill, ‘‘Chemistry of Plant Products’’; London : 
Longmans, Green and Co., 1913). It is worth noting 
that in this case both sexes suffer the increased 
liability to mouth cancer, and both sexes indulge in 
the habit. 

An increase in the number of deaths from malignant 
disease within recent years is admitted by high 
authorities to be the only conclusion we can draw 
from the statistics, after every allowance for error has 
been made.'? Modern advances in surgical and medi- 
cal science undoubtedly enable life to be prolonged in 
many Cases, or even cure to be effected where formerly 
speedy death alone must ensue. This ought to be a 
set-off against improved diagnosis as a source of error 
in the statistics. If this increase is a fact, we have 
to look around for the cause. It is, assuredly, not 
founded in anything of an evolutionary nature. I say 
this because if its origin be in the cell itself, a very 
profound change—profound because seated in the 
primary organic structure—must be supposed to have 
taken place within a few decades. Indeed, if the 
increase is what we judge it to be from the figures, it 
has taken place within a single generation, or at most 
two generations. This quite precludes evolutionary 
change acting through Mendelian factors. The view 
that some general body-change is involved appears to 
be supported by the fact that local causes will initiate 
the disease in some subjects and not in others. Conse- 
quently we must look to some article of diet or some 
custom of life which can reach and affect the stability 
of the cell. There are obvious difficulties in laying 
the blame for a change so deep-seated on a custom. 
Moreover, we look in vain for any custom at all likely 
to be responsible. When, however, we come to the 
possibilities of diet, we see much less difficulty. 

In view of what has already been stated, it is 
legitimate to pursue the matter yet further, and to 
ask if within recent years we are not taking into 
our bodies more abundantly than formerly some sub- 
Stance or substances which might be held responsible 
for the increase of cancer. Many accustomed articles 


' See “Encyclopedia Britannica,” last ed.. Art. Cancer. Statistics for 
carc-rin England and Wales (1912) show the highest mortality till then 
recorded. (Daily Mail Year Book, 1915.) The more recently issued 
S‘atistics for 1913 reveal a still higher death rate. 
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| of diet may, doubtless, contribute in some degree 
towards abnormal cell mitosis and yet be quite harm- 
less under the conditions of consumption. As already 
stated, it is known that alkaline solutions of lactose 
and glucose possess the parallel qualities required for 
affecting the photo-sensitive films. I have not ob- 
tained this action on the ordinary dry plate, nor got 
any latent image with ordinary sugar in alkaline 
solution. Milk, however, gives a faint effect, and this 
may be due to lactose. Sugar is an article of diet 
the consumption of which has increased in modern 
times, and the evidence for its sensitising activity— 
either directly or indirectly—should not be lost sight 
of as possibly concerned in the cancer problem; 
| although it must be regarded as a priori improbable 
that a great natural food would act in this way. 

A more suspicious substance is found in tannin. 
This substance enters, as all know, largely into the 
composition of teas of all varieties to the extent of, 
usually, 11 to 26 per cent.; and 60 to 80 per cent. of 
| this is obtained in the normal extract. Tea, as an 
article of diet, has replaced all other beverages in the 
light meals of the day. This especially applies to the 
better-off classes. In former years this beverage was 
only taken at ‘‘tea-time.” The cancer statistics 
when compared with the statistics for the consumption 
of tea in this country show features in common. Both 
curves rapidly rise for several decades preceding the 
last, and within recent years show a somewhat less 
rate of increase.'® 

As regards the consumption of tannin in other 
countries, it is to be remarked that this substance 
enters into coffee to the extent of about 22 per cent., 
and is present in red wines. Obviously without 
statistics both as to the consumption of tannin- 
containing beverages and of the prevalence of cancer 
we cannot discuss the geographical evidence. It is 
stated that in China cancer has long been a prevalent 
disease. In Australia tea is said to be largely con- 








sumed. The cancer death-rate is reported to be as 
large as in Great Britain, and to be increasing. 

Tannin or gallotannic acid is itself a photographic 
sensitiser, and has long been known as such. It 
absorbs the halogens.’® It is the parent substance of 
a complicated and only partially studied group of 
substances in which the reducing properties required 
for development and sensitisation seem to prevail. 
Thus gallic acid, a derivative which does not coagulate 
albumen, and is said to be absorbed in the body by 
administration of tannic acid, is a developer and 
sensitiser. Another derivative is the powerful developer 
pyrogallic acid, which along with gallic acid is stated 
by some writers to be excreted by the kidneys. As 
transported in the circulatory system these substances 
must, of course, acquire neutral or faintly alkaline 
characters. Other substances which possess the re- 
quisite reducing properties, and are constituents of the 
complex tannins, are pyrocatechol and hydroquinone. 

Thein (or caffein) does not appear to exert more 
than a very feeble effect on the film, even when in a 
state of saturated solution, either neutral or distinctly 
alkaline. This substance is stated to be excreted un- 
changed. 

If the increased prevalence of cancer is wholly or in 
part traceable to the increased consumption of tannin, 
we must regard the derivatives of this substance as 
predisposing the cells throughout the body to the inci- 
dence of the disease. The appearance of the disease 
at any particular point in the body is probably deter- 
mined by local stimulus of cancerous mitosis. The 
view suggested is that a general instability or irrit- 


18 Compare figures given for tea-consumption in Thorpe’s ‘‘ Dictionary of 





! 


Applied Chemistry,” art. Zea, with the Cancer Tables in Burns's “ Vital 
Statistics Explained.” (London: Constable, 1914.) 
19 Meldola, doc. cit., p. 98. 
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ability is promoted throughout the body cells by this 
substance tannin; or rather, by the derivative or 
derivatives of it which are absorbed in the body; the 
effects being mainly due to the reducing properties. 
A state is at length reached after long and excessive 
absorption of the injurious substance in which local 
causes are competent to precipitate the pathological 
mitosis and cell proliferation. These causes are 
various. It may be a local chemical stimulus, as by 
the application of a powerful sensitiser such as nico- 
tine, or possibly ‘“‘nut-gall ointment.’’ Other local 
causes, as has often been suggested, may be the 
increased mitotic activity prevailing in the organs of 
generation. Here there is already a local approxima- 
tion to the conditions induced by increased electro- 
negative ionisation. Dr. Lazarus-Barlow’s results on 
the segregation of radium in cancerous tissues may 
indicate yet another local cause. Mechanical stimuli 
are probably responsible for the sweep cancer, etc. 

The frequent recurrence of cancer after its local 
extirpation or destruction follows as a matter of course 
according to the present views. For, even apart from 
metastatic spread of the disease, the local cure is 
likely to be only temporary if the patient continues 
to absorb the sensitising agent into his system, or, 
possibly, has already permanently affected his tissues 
by its use. Where so much is involved, should not 
the physician consider the advisability of the denial 
to the patient of tannin-containing beverages? 

The effect of tannin as an influence on mitosis is 
very probably responsible for the phenomenon of 
‘vegetable cancers ” or galls on trees or shrubs. Galls 
may contain up to 75 per cent. of tannin. These 
growths originate under the stimulus of irritation by 
some insect. Pfeffer, Sachs, and others have recog- 
nised that tannin in plants is abundant in places where 
growth is specially active; such as growing points, 
pathological growths, and places where the proto- 
plasm is specially irritable.2° We must remember that 
when we come to the cell there is not so much to 
differentiate the vegetable from the animal. 


LIBRARY PROVISION AND POLICY. 


HE Carnegie United Kingdom Trustees have pub- 
lished the parts which are not of a confidential 
character of a report on library policy prepared for 
them by Prof. W. G. S. Adams. Though the Trustees 
do not commit themselves to the policy or the recom- 
mendations of the report, they consider it will be of 
interest and value to those concerned in the develop- 
ment of public libraries in this country. 

It seems that Mr. Carnegie has made 295 grants to 
rate-supported libraries, amounting to a total sum of 
1,768,404. Most of these grants extend over the 
period from 1897 to 1913, and vary from 4ool. to 
120,000, The grants have been almost exclusively 
for library buildings, including in many cases fur- 
nishing, but not for endowment, maintenance, 
librarianship, or the purchase of books. 

A table provided in the report shows that few 
among the libraries which have received these grants 
spend more than rs5ol. a year on books—a small sum 
if a library is to be kept moderately efficient, and 
that 120 libraries have an expenditure on books and 
binding of not more than 5ol. per annum. 

The chief criticism Prof. Adams offers concerns 
grants made to centres which have been unwilling or 
unable to support a library on the scale which Mr. 
Carnegie provided. It may be summed up in the 
word ‘“‘overbuilding.’”? Libraries have, in a number 
of cases, been provided, involving a scale of expendi- 

20 Haas and Hill, “‘ Chemistry of Plant Products.” (London: Longmans, 
Green, and Co., 1913.) 
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ture on upkeep which left no sufficient means for the 
main purpose and object of the library. Buildings in 
several instances costing 10,oo0l. or even larger sums 
have been erected, the upkeep of which absorbed the 
greater part of the income from the td. rate, leaving 
a mere pittance, and in some cases not even that, for 
the purchase of books. In certain instances, where 
there had previously been a library on smaller pre- 
mises, the gift of the larger building has ultimately 
involved a reduction in the expenditure on books. In 
many cases there is not an adequate income to provide 
a librarian worthy of the building and competent to 
create the true library. The criticism thus reduces 
itself to the error of overbuilding. The suggestion 
is frequently made that libraries in small towns would 
have been more truly assisted by smaller buildings 
and an initial grant in aid of the purchase of books. 

Among suggestions for future action made by Prof. 
Adams is the assistance of libraries of a specialised 
character. He urges the claims of special libraries 
to provide literature for the blind, and for doctors in 
rural districts. Referring to the latter, he says :— 

“Tt has been brought to my attention by Mr. 
MacAlister, the secretary of the Royal Society of 
Medicine, with its most valuable medical library, that 
it would be a great benefit, especially to doctors in 
country districts or poorer town districts, to have 
available a circulating library providing them with the 
special literature which they may wish to consult, 
but which they cannot afford to purchase. It is 
evident at the present time, with the great develop- 
ment which is taking place in medicai science, that it 
is not easy for the practitioner to keep himself in 
touch with the literature which is of service to him. 
Yet the value of a special library for this purpose 
would be great, and would react undoubtedly upon the 
well-being of the community. Technical and scientific 
literature is expensive, and I understand that it is 
with such an object in view that there has been estab- 
lished in the United States the Surgeon-General’s 
Library at Washington, which circulates medical 
books and journals to practitioners throughout the 
United States.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

A REvuTER message from Cape Town on June 4 
reports that Mr. Marais, late member of the Union 
Assembly for Stellenbosch, bequeathed 100,000l. fo: 
the establishment of a university there. Mr. Marais 
was a Hertzogite, and the request is regarded as a 
counterblast to the Wernher-Beit bequest of 500,000!. 
for the Central University of Grooteschuur, which th 
Hertzogites opposed. 


Mr. FRANK FINN, official guide to the Horniman 
Museum and Library, Forest Hill, S.E., attends ai 
the museum on Saturday and Wednesday afternoons, 
when his services are at the disposal of visitors, and 
on Saturday mornings, when his attention is mainl\ 
given to teachers. No fee is charged. Applications fo: 
the guide’s services for special parties should be mad: 
to the Curator of the Museum. — 


WE learn from Science that the Circuit Court o! 
St. Louis has confirmed the will of the late James 
Campbell, who: left: his entire estate to St. Louis 
University School of Medicine, subject to a life tenur« 
of his wife and daughter. His estate is valued at from 
1,200,0001. to 2,000,000]. From the same source w* 
find that the late Mr. Ward N. Hunt, of Needham, 
Mass., has made Dartmouth College residuary legate: 
for 4oool., to establish scholarship funds to be known 
as the Hunt scholarships. 
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THE authorities of the University College of Wales, 
Aberystwyth, at the request of several county educa- 
tion committees, have organised a series of short 
courses for teachers and others at the college during 
tle month of August next. Classes in the following, 
among other, subjects have been arranged : geography 
and nature study, rural science, and hygiene and 
temperance. A special course in geographical survey, 
nature survey, and allied subjects will be held under 
the joint auspices of the Provisional Committee for 
the Development of Regional Survey and the Depart- 
ment of Geography in the Aberystwyth University 
College. Prof. H. J. Fleure will give a course of 
lectures on the geography of western civilisation, and 
Mr. W. E. Whitehouse courses on map-reading, and 
local climatic surveys. The course in rural science is 
intended primarily for teachers in rural schools, and 
will include lectures on agriculture and land surveying 
by Mr. A. E. Jones, on agricultural chemistry by Mr. 
J. J. Griffith, and on school horticulture by Mr. J. L. 
Pickard. All inquiries with regard to the summer 
school should be directed to the registrar at the 
college. 


COMMEMORATION day at Livingstone College was 
celebrated on June 3. The former principal and 
founder of the college, Dr. C. F. Harford, who is at 
present an officer in the Royal Army Medical Corps, 
presided. The secretary of the London Missionary 
Society, in the course of an address, said the training 
given at the college enables men to look after their 
own health, and that is an important point. In the 
first ten years of the history of the London Missionary 
Society’s mission in Central Africa, eleven of the mis- 
sionaries died and six were invalided home, and with 
one exception were never able to return to their 
work. In the last twelve years there has not been a 
single death in the mission, nor a single case of a 
man being invalided home. The average term of 
service of the first ten men who were sent to Central 
Africa was well under three years; for the last ten 
men sent to Central Africa, already their average term 
of service is more than fourteen years, and their 
average age about forty. The men have learned what 
Livingstone College teaches, the care of their own 
health, hygienic conditions, the need for building their 
houses in a healthy position and not on the side of a 
lake because it is a beautiful spot, the need for trying 
to drain the land round their houses, to avoid mos- 
quitoes, the need for taking care of their heads when 
they are out in the sun. 


TuE pamphlet entitled ‘‘ Suggestions for the Teach- 
ing of Elementary Science, including Nature Study,” 
just issued by the Board of Education (Circular 904, 
price 1d.), is intended to supersede earlier suggestions 
on the same subject. It is a clear and practical guide, 
which embodies the experience of the most enlightened 
teachers of elementary science, and particularly of 
nature study. The needs of both teachers and scholars 
are considered sympathetically, and no more gratify- 
ing recognition of the value of nature study has, so 
far as we know, ever been printed in this country. 
Experimental science is, of course, treated slightly in 
the earliest stages of school life, but the beginnings 
of all kinds of science are here discussed with know- 
ledge and insight. Hints to those who are called 
upon to prepare lessons in nature study are much more 
abundant than in the earlier editions, and being both 
Practical and engaging, may be expected to kindle 
enthusiasm for the work. Of the many distinct merits 
Which we find in the suggestions before us, none is 
more salutary than the spirit in which they are con- 
ceived and expressed. The Board of Education does 
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much to encourage those who, during the last five-and- 
twenty years, have striven to improve school methods 
in elementary science, and we warmly recommend its 
counsels, not only to teachers in public elementary 
schools, but to all who teach children. Had the sug- 


gestions been locked up in a big report, we should 
have quoted some of the more remarkable passages, 
but the whole document can be bought for a penny 
and read in an hour; to enthusiastic teachers the task 
will be a pleasant one. 





SOCIETIES AND ACADEMIES. 
Lonpon. 

Zoological Society, May 25.--Prof. E. W. MacBride, 
vice-president, in the chair.—S. Hirst: A minute 
blood-sucking mite belonging to the family Gamasidz. 
The mite was found on Couper’s snake in the Society’s 
Gardens, and is described as a new species of the 
genus Ichoronyssus.—H. R. Hogg: The spiders of 
the family Salticidz, collected in Dutch New Guinea 
by the British Ornithologists’ Union and Wollaston 
expeditions. One new genus and eleven new species 
were described.—G. A. Boulenger: The snakes of 
Madagascar, Comoro, Mascarenes, and Seychelles. 
The fauna of these islands is remarkable for the 
absence of snakes dangerously poisonous to. man, with 
the exception of two sea-snakes known from the 
western part of the Indian Ocean. The paper con- 
tained a complete list of the species known to inhabit 
these islands, with keys to the identification of the 
genera and species.—Dr. F. E. Beddard: Toenia 
tauricollis of Chapman and on the genus Chapmannia. 
Dr. P, Chalmers Mitchell: The anatomy of the Grui- 
form birds, Aramus giganteus, Bonap., and Rhino- 
chetus kagu. It was shown that A. giganteus re- 
sembled A. scolopaceus very closely in the details of 
its muscular and bony anatomy, and that the genus 
Aramus, in these respects, was very close to the true 
cranes. 


Physical Society, May 28..—Dr. A. Russell, vice- 
president, in the chair.—Dr. H. S. Allen: Numerical 
relationships between electronic and atomic constants, 
Jeans has pointed out that hc, where h is Planck’s 
constant and c is the velocity of light, has the same 
physical dimensions as the square of an electric charge. 
Lewis and Adams have suggested a relation between 
these quantities of the form 


3/R55 
ch = ms 5" (qme), 
15 


which may be written 


ame? _(15/m?)t 
he (4m)??? 


where gq is 7'28077x10-%. The square of this 
numerical constant is p=5°'30096x 10-*. The charge 
e on an electron in E.S.U. is found to be, within 
o'I per cent., 9px 10-°. The ratio e/m of the charge 
to the mass is found to be px 107", with the same 
order of accuracy.—H. Moore: A method of cal- 
culating the absorption coefficients of homogeneous 
X-radiation. The action of X-radiation when passing 
through a gas is to liberate electrons from the gas. 
The number of electrons emitted by any atom in a 
beam of X-rays is proportional to the fourth-power 
of its atomic weight (or possibly its atomic number). 
Thus, equal numbers of atoms of different elements, 
when subjected to similar X-ray beams, will liberate 
amounts of electronic radiation proportional to the 
fourth powers of the atomic weights of the elements. 
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The absorption coefficients are proportional to the 
amounts of electronic radiation liberated, and, there- 
fore, the absorptions of two elements, when equal 
numbers of atoms are present, will be proportional to 
the fourth powers of their atomic weights. The cor- 
puscular radiation liberated in the vapour of an 
element if it could be obtained as a monatomic vapour 
at 76 cm. can be expressed as 1'05 x 10°x (atomic 
weight)*, taking the corpuscular radiation in air as 
unity. The absorption coefficient of such a vapour 
would, therefore, be this number of times the co- 
efficient of absorption of air for the same type of 
X-radiation. The absorption of any element is pro- 
portional to the number of atoms present, and having 
calculated the absorption in a hypothetical vapour of 
this type, the absorption in the same element in any 
condition can be calculated by a simple density law. 
This is done for several elements (metals), and also, 
assuming an additive law, it has been calculated for 
some compounds. The agreement between the cal- 
culated values and the values obtained by different 
observers by direct experiment is close over a con- 
siderable range of radiations and absorbers.—Prof. 
O. W. Richardson ; Two experiments illustrating novel 
properties of the electron curreats from hot metals. 
The first demonstrates the cooling of a tungsten fila- 
ment when an electron current is allowed to flow from 
its surface. This effect is analogous to the cooling 
due to latent heat when a liquid evaporates. An ex- 
perimental lamp containing a fine filament of double 
tungsten is placed in one arm of a balanced Wheat- 
stone bridge actuated by the current which heats the 
wire. When the electron current is allowed to flow, 
by completing a side circuit from an electrode inside 
the lamp to a point in the adjacent arm of the bridge, 
the galvanometer is deflected in a direction which 
corresponds to a reduction of the resistance (and tem- 
perature) of the hot filament. The second, in which 
a similar experimental lamp is used, demonstrates 
the flow of electron currents from a hot filament to a 
surrounding cylinder against various opposing P.D.’s 
up to about 1 volt. On account of the large currents 
from tungsten this effect can easily be shown on a 
galvanometer. The data can be used to find the 
velocities of the emitted electrons.—Prof. Ernest 
Wilson: Experiments on high permeability in iron. 
1. When iron is subjected to a strong magnetic force 
it has the effect of reducing the permeability and 
increasing the hysteresis loss for given values of the 
magnetic induction. The effect can be largely re- 
moved by careful demagnetisation. It was thought 
that the earth’s magnetic force might also have a 
polarising influence upon exposed iron, and an effort 


has been made to remove it by placing the specimen | 


in a magnetic shield, and carefully demagnetising it. 
The permeability corresponding to small values of the 
magnetic induction is thereby considerably increased, 
and the hysteresis loss diminished. After a long 
period of rest in the shield the permeability has 
diminished, and on taking the specimen out of the 
shield it maintains its high value. 2. As regards 
higher forces, the specimen in this case is not shielded, 
but is subjected to a magnetising force during the 
time that it is allowed to cool through the tempera- 
ture of recalescence. Either with an alternating or 
steady magnetic force a maximum value of the per- 
meability of more than 10,000 is obtained. The 
material has been tested in the form of laminated 
squares or rings. With straight strips 8 cm. long, 
I'5 cm. wide, and 0°053 cm. thick, built into the form 
of test pieces, the effect, though produced, could not 
be maintained, and the specimen with ordinary 
handling was reduced to the normal state.—T. R. 
Merton: An experiment showing the difference in 
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width of the spectrum lines of neon and hydrogen. 
By ‘crossing’? a Fabry and Perot étalon with 
single prism spectroscope it is possible to discriminat: 
between lines arising from different elements by th 
‘“‘visibility of the fringes.’’ In the experiment 
vacuum tube containing neon and hydrogen is 
examined in this way. The neon lines, being narrow 
show sharp interference fringes, but for the hydroge: 
lines, which are broader, the limiting order at which 
interference can be seen is too low for fringes to be 
visible. 


CAMBRIDGE. 


Philosophical Society, May 10.—-Prof. Newall, presi- 
dent, in the chair.—W. H. Mills: 1. The ketodilacton: 
of benzophenone-2 : 4: 2’: 4’-tetracarboxylic acid. 2. 
The synthesis of 1 : 5-dibromo-3-isopropylpentane.—Dr. 
H. B. Fantham and Dr. Annie Porter; Further experi- 
mental researches on insect flagellates introduced into 
vertebrates. Herpetomoniasis can be induced in various 
warm- and cold-blooded vertebrates when the. latter 
are inoculated or fed with herpetomonads occurring in 
the digestive tracts of various insects. The infection 
produced and the protozoal parasites found in the 
vertebrates resemble those of human and canine leish- 
maniases. An infection can also be induced in certain 
vertebrates when they are fed or inoculated with 
Crithidia gerridis, and both flagellate and non-flagel- 
late stages occur therein, but no transition to a 
trypanosome was found. The following Flagellata 
have proved pathogenic to warm-blooded mammals 
when the latter have been fed, or inoculated sub- 
cutaneously or intraperitoneally with them: Herpeto- 
monas jaculum, H. stratiomyiae, H. pediculi, and 
Crithidia gerridis. The hosts used were mice of 
various ages. ‘That H. ctenocephali can infect dogs 
has already been shown by the authors. Herpeto- 
monas jaculum and Crilhidia gerridis have also been 
successfully fed or inoculated into cold-blooded hosts, 
namely, fishes (Gasterosteus aculeatus), frogs, toads, 
lizards (Lacerta vivipara), and grass snakes (Tropi- 
donotus natrix). The authors believe that leish- 
maniases are arthropod-borne herpetomoniases, and 
that these maladies have been evolved from flagellates 
of invertebrates (especially herpetomonads of insects) 
which have been able to adapt themselves to life in 
vertebrates.—Sir G. Greenhill: Note on Dr. Searle's 
experiment on the harmonic motion of a rigid body.— 
W. A. D. Rudge: The electrification given to the air 
by a steam jet. 


DvBLIN. 


Royal Dublin Society, May 18.—Prof. Wm. Brown 
in the chair.—Prof. G. T. Morgan and G. E. Scharff: 
Certain preliminary experiments in the utilisation of 
peat tar. Specimens of peat tar obtained from the 
hydraulic scrubbers of a producer plant burning peat 
were distilled fractionally and subjected to a pre- 
liminary chemical examination. The distillates con- 
sisted in the main of neutral (non-acidic) oils, con- 
taining a notable proportion of unsaturated com- 
pounds. The presence of these unsaturated sub- 
stances was manifested by the following properties: 
absorption of bromine or of atmospheric oxygen, 
decolorisation of permanganate and interaction with 
chromic or nitric acid. The fraction boiling at about 
300° deposited, on cooling, crystals of wax melting 
at 35-42°; this material, when thoroughly drained 
from oil, was almost colourless. On washing the 
crude oils distilled from peat tar with dilute mineral 
acid a small proportion of ammonia was removed, 
together with pyridine and other organic bases. Fx- 
traction of the crude oils with aqueous alkali hydr- 
oxides and subsequent treatment of the alkaline 
liquor with dilute mineral acid led to the separation 
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of a considerable proportion of acidic (phenolic) oil. | the distribution of the faculz in latitude.—Arnaud 
This material was redistilled and divided into three | 


main fractions. The first fraction (b. p. 100-200°), 
when emulsified with gum acacia and compared with 
carbolic acid in regard to its germicidal action on 


| 


Denjoy: The descriptive theory of numbers derived 
from a continuous function.—M. Glagolev: The spec- 
trum of the homogeneous secondary X-rays.—A. 


| Leduc: Remarks on the proportion of oxygen in the 


Bacillus typhosus, gave a carbolic acid coefficient of 


>. The second fraction (b. p. 200-250°), under 


similar conditions, gave a carbolic acid coefficient of | : » v I 
| of reduction of potassium permanganate by oxalic acid. 


17, whereas the third fraction (b. p. 250-360°) gave a 
coefficient of 31. The phenolic substances present 
in these fractions couple readily with p-nitrodiazonium 


atmosphere, according to MM. Guye and Germann. 
The author considers that 20:8 per cent. of oxygen 
found at Geneva is too low.—A. Boutaric : The velocity 


| The reaction has been studied by a spectrophotometric 


salts, forming dark red azo-derivatives, and they also | 


give . distinctive colorations with 


furnish characteristic colours with aromatic hydroxy- 
derivatives (Morgan and Reilly, Trans. Chem. Soc., 
1914, vol. cv., 442). These tests indicate that phenol 
cils’ immediate homologues, the cresols, are con- 


centrated in the fraction of lowest germicidal power, | : , : 
| length A by the relation A=a tan (bl+c)+d. The differ- 


| &nces between the calculated and measured values of 


and that the active substances present in the two 
higher fractions are evidently more complex sub- 
stituted compounds of phenolic character.—Prof. Wm. 
Brown: The subsidence of torsional oscillations and 
fatigue of nickel wires when they are subjected to 
the influence of alternating magnetic fields of 


a 4-triazo-3 :5-di- | 


methylpyrazole, a reagent which has been found to | i j : 
| existing in the solution.—Ph. Flajolet;: Perturbations 


method based on the absorption by the permanganate. 
Under the conditions of these experiments the logarith- 
mic law does not hold true; the velocity of the reaction 
is not proportional to the quantity of permanganate 


of the magnetic declination at Lyons (Saint Genis 


| Laval) during the first quarter of 1915.—M. Salet : The 


law of dispersion of prismatic spectra. The measure- 
ment 1 of the distance of a line is related to the wave- 


l are of the same order as the experimental error 


| (0-002 mm.).—J. Wolff and Mlle. Nadia Rouchelmann : 


frequencies up to 250 per second. The fatigue of | 


nickel wire is increased as the rigidity is increased, 


and for a wire of given rigidity the maximum fatigue | 
is not increased beyond a certain value when the , 


frequency of the applied alternating magnetic field is 
increased nearly three times, but the fatigue takes 
place in a shorter period of time. 
there is a great difference in the subsidence of 
torsional oscillations due to the application of a 
longitudinal magnetic field and an equivalent alternat- 
ing magnetic field, but the difference is small when 
alternating magnetic fields of frequencies 50 and 250 
per second are applied.—Louis B. Smyth: On the 
faunal zones of the Rush-Skerries Carboniferous Sec- 
tion, Co. Dublin. This coast section was described 
and zoned by Matley and Vaughan in two papers 
(Quart. Journ. Geol. Soc., 1906 and 1908). Owing to 
the scanty and poor material collected, certain parts 
of the exposure were only tentatively assigned to 
zones. 
position as follows :—Rush slates (lower) Z,, Rush 
slates (upper) and Rush conglomerate (lower) C,, 


Rush conglomerate (upper) C,, Carlyan and Kate | 


limestones CS (a confirmation, in the main, of the 
former correlation). Lane limestone C,, Lane con- 
glomerate C,, Holmpatrick limestone CS (all three 
previously placed in “*? D of unknown position”). 
The Holmpatrick limestone is found to have a fauna 
closely resembling that of CS beds at Arnside, West- 
morland. 
Paris. 


Academy of Sciences, May 31.—M. Ed. Perrier in the 


chair.—J. Boussinesq: The problem of the cooling of | 


the earth’s crust considered according to the method | : 
| Pp. 240. (Liverpool: C. Tinling and Co., Ltd.) 


and ideas of Fourier.—Maurice Hamy: A _ reduction 
formula for prismatic spectra. Starting with the result 
of M. Salet that any wave-length A can be expressed 
with a high degree of approximation by the formula 
A—\,=h tan k(l—1,), in which A,,1,, h, k are constants 
and 1 is the reading of the micrometer screw of the 
dividing engine used in measuring the photograph of 
the spectrum. A simplified expression for \ as a func- 
tion of 1 is given, as precise as that of M. Salet, but 
much less laborious.—J. Guillaume: Observations of 
the sun made at the observatory of Lyons during the 
first quarter of 1915. Observations were made on fifty- 
eight days, and tables are given of the results, showing 
the number of spots, their distribution in latitude, and 


NO. 2380, VOL. 95] 


In soft nickel wire | 





Further collection has now cleared up their | 


| 384 and plates. 
| Press.) 


| 1792-1896. 
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